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A4 — Project/Task Organization

A4.1 Overview

The United States Environmental Protection Agency (USEPA) has overall responsibility for environmental
affairs related to the Wood River Pipe Line Company LLC (Wood River) Route 113 Release site. Wood
River has retained Antea Group as the lead contractor for the site investigation activities. Mr. Andrew
Maguire, the USEPA On-Scene Coordinator, is responsible for oversight of project activities. An

organizational chart for the project is included at the end of this section.

A4.2 Antea Group Personnel and Responsibilities

Antea Group is responsible for the work plan design, field investigation activities, coordination of
subcontractors (driller and analytical laboratories), data review, and reporting. Antea Group’s project
team consists of a Senior Project Manager, Project Quality Assurance Officer, Project Professionals, Staff
Professionals, CADD Specialists, Database Specialists, and a Geographic Information Systems (GIS)
Specialist. Antea Group receives review and authorization of project tasks by the USEPA and Wood

River.

Project Managers

The Antea Group project managers Mr. Kendall Rannaoja (primary) and Mr. Gary Schroeher are
responsible for the management of this project. The project manager must oversee operations and ensure
that all legal requirements are met. It is the project manager’s duty to keep the project on schedule, within
budget and to communicate regularly with the USEPA and Wood River regarding progress toward the
specific goals. The project manager will work closely with the USEPA and Wood River to assure that
objectives are met and all aspects of the work are proceeding in a mutually agreeable manner. The project
manager will also be responsible for confirming that all project activities adhere to the work plan and this
Quality Assurance Project Plan and Sampling and Analysis Plan (QAPP/SAP).

Project Quality Assurance Officer

Ms. Amy Wrigley will serve as the Project Quality Assurance Officer. Ms. Wrigley is responsible for
specifying Quality Assurance/Quality Control (QA/QC) procedures, specifying field sampling and
laboratory analysis methods to be utilized in the investigation, auditing the field and laboratory activities to
ensure proper methods and procedures are followed, reviewing results and QC data and recommending
changes to the procedures, if necessary. Ms. Wrigley will maintain the official, approved QAPP/SAP. Ms.

Wrigley reports to Antea Group project managers.
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Project and Staff Professionals

The Project and Staff Professionals will be responsible for field oversight of the surface water sampling, soil
boring activities, potable well sampling, well drilling and installation and groundwater monitoring activities.
The Project and Staff Professionals will be responsible for preparation (or updating) of the Site Health and
Safety Plan, interpreting data, and results of the investigation and providing recommendations for actions at
the site. The Project and Staff Professionals will also be responsible for the preparation of technical reports
and assisting the project manager with project coordination. The Project and Staff Professionals report to

Antea Group Project Managers.

CADD Specialist
The CADD specialist (drafter) will be responsible for the preparation of site drawings, maps and figures. The

drafter will be experienced with CAD and other related computer equipment sufficient to perform

computations required for completing the work.

GIS Specialist
The GIS specialist will be responsible for the coordination of Geographic Information Systems data, GIS data

interpretation, and preparation of specialized maps and figures. The GIS specialist will report to Antea Group

Project Managers and coordinate work with the CADD Specialist and Project/Staff Professionals.

Database Specialist

The Database specialist will be responsible for maintaining the analytical and sampling results database.
The database specialist oversees the uploading of data into the database, functionality of the database, and
database output. The database specialist works in coordination with all Antea Group personnel and the

analytical laboratories. The database specialist reports to Antea Group Project Managers.

A4.3 Subcontractor Responsibilities
First Environmental Laboratories, Inc. (First) of Naperville, lllinois (lllinois Certification #: 100292), will be
responsible for all initial response and soil and water sample analyses. Mr. Neal Cleghorn will be
responsible for project management for the laboratory, and Ms. Lorrie Walker is First’'s Quality Assurance
Manager. First will follow Standard Operating Procedures (SOP) detailed in their Quality Assurance
Manual (QAM), which is on file at First.

Pace Analytical Services, Inc. (Pace) of Minneapolis, Minnesota, Green Bay, Wisconsin (lllinois
Certification #: 200050), Indianapolis, Indiana (lllinois Certification #: 200074), and Lenexa, Kansas
(inois Certification #: 200030), will be responsible for soil and water sample analyses that cannot be

accommodated by First. Ms. Kang Khang (Green Bay) will be responsible for project management for the
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laboratory, and Ms. Kate Grams is Pace’s (Green Bay) Quality Assurance Manager. Pace will follow
Standard Operating Procedures (SOP) detailed in their QAM, which is on file with Antea Group.

The well installation contractor will be responsible for the soil boring and monitoring well installation field
activities. Antea Group will coordinate the work with the contractor and will assure that the drilling
methods utilized during the investigation comply with those in this QAPP/SAP and the Site Health and
Safety Plan.
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A5 — Problem Definition and Background

A5.1 Problem Definition

The site investigation and monitoring activities include soil sampling (excavation and soil borings),
monitoring well installation, groundwater sampling, and surface water sampling for the purposes of
evaluating refined petroleum impacts in the area of the Route 113 Release site (Site) located near the

intersection lllinois State Route 113 and Indian Trail in Limestone Township, Kankakee County, lllinois.

The soil and water contaminant concentration data will be evaluated against the lllinois Environmental
Protection Agency (IEPA) Tiered Approach to Corrective Action Objectives (TACO) (Appendix A).

Investigation results will define the extent of the petroleum hydrocarbon impacts, and a report will be
prepared that will include general recommendations for corrective actions. If the petroleum hydrocarbon
impacts extend beyond the sampling locations in this investigation, a report will be prepared which

includes recommendations for additional investigation.

A5.2 Background
Ab.2.1 Site Location

The lllinois Route 113 Release site is located along lllinois State Route 113 in Limestone Township,

Kankakee County, lllinois (Figure 1 and Figure 2). Investigation activities described herein will take place

along lllinois Route 113 and in the affected areas both north and south of the road.

Ab.2.2 Site History
The site originates at the pipe line release point, where refined petroleum has been observed on the ground
surface to the north of the road and along surface drainage pathways within 500 feet of the road.
Subsurface impacts have been observed on the north and south sides of lllinois Route 113 during exposure

of the pipelines for future repair activities.

Data used in the development of the groundwater, surface water, and soil boring monitoring program for
this site was based on the results of the emergency response recovery activities designed to recover the
refined petroleum that was released. Response, recovery, and pipeline repair efforts are currently in

progress.

Ab5.2.3 Site Geology and Hydrogeology
Geological information from the vicinity of the site indicates that surficial deposits typically consist of
surficial soils consisting of clayey silt to a depth of two (2) to five (5) feet below ground surface (bgs). The

uppermost bedrock unit underlying the surficial units in the area of the site consist of limestone and
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dolomite. The bedrock occurs at a depth of approximately two (2) to five (5) feet bgs in the vicinity of the
site. Depth to groundwater is anticipated to be at six (6) to ten (10) feet bgs. The vertical gradient of the
groundwater is expected to be upward. Regional groundwater flow is generally north toward the

Kankakee River.

A6 — Project/Task Description

Task 1 — Sampling Activities — Area 1

For Area (1), following excavation of impacted soil during repair of the 162 Line and 163 Line, the
sidewalls and bottom of the excavation will be field screened with a photoionization detector (PID) to
determine if additional petroleum-impacted soil needs to be removed. Once field screening indicates that
sufficient impacted soil has been removed, post-excavation soil samples will be collected from the
sidewalls and excavation bottom per the TACO Regulations in 35 lllinois Administrative Code. Sidewalls
samples will be collected directly above the excavation bottom approximate 20 foot intervals along each
sidewall, with a minimum of one per sidewall. In addition, samples will be collected from the excavation
bottom, unless this is not possible due to the presence of competent bedrock, in an approximate grid on
20 foot centers. Soil samples will be collected directly from the excavator bucket or utilizing
decontaminated hand tools after excavation activities have been completed. Following receipt and
evaluation of Area (1) soil post excavation sample results, the need for additional delineation soil borings

or soil excavation will be determined.

Soil samples collected from Area (1) will be analyzed for volatile organic compounds (VOCSs) via USEPA
Method 8260, Polynuclear Aromatic Hydrocarbons (PNAs) via USEPA Method 8270, and Total Petroleum
Hydrocarbons (TPH) Gasoline Range Organics (GRO) and Diesel Range Organics (DRO) via USEPA
Method 8015 per TACO Regulations. Soil samples will be analyzed by First Environmental Laboratories,

Inc., in Naperville, IL or Pace Analytical Services, Inc. in Green Bay, WI.

Task 2 — Sampling Activities — Area 2

In Area (2), an ‘interceptor trench’ was installed (in a roughly east-west direction) for the collection of
product and impacted water via vac truck, approximately 40 feet north of lllinois Route 113, in the Wood
River Right-of-Way (ROW). On March 17, 2014, an area of surficial soil that exhibited sheen was
excavated from this interceptor trench to the north. The excavation was approximately 13 feet in width at
the southern extent, and 48 feet at its widest at the northern extent, and approximately 6-8 inches in
depth. Post-excavation soil samples of these areas will be collected at a later date. Post-excavation

samples will be collected per TACO Regulations in 35 lllinois Administrative Code.
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An additional ‘interceptor trench’ was installed approximately 600 feet north of lllinois Route 113, in the
Wood River ROW, to expose the 162 Line and 163 Lines and make observations regarding potential
impacts or product migration. Due to the absence of visual impact to the surface water and soil in the
trench, it was backfilled. Prior to backfilling, two soil samples were collected from the trench location to be

sent for laboratory analysis of the analytes listed below.

Soil borings will be installed to the east, north, and west of these areas until un-impacted soil is
encountered in each direction (Figure 3). A soil sample will be collected from the vertical interval
exhibiting the highest field screening reading with a PID from each soil boring location, in order to
determine the relative area of soil impacts and provide horizontal delineation. In the event that a positive
PID reading is not observed, a soil sample will be collected from the interval of 0 to six (6) inches below
the surface vegetation layer. Following repair of the pipeline, and following the collection of all product
and impacted water which can feasibly be collected, any additional petroleum-impacted soil in this area
will be excavated, using the soil borings as a relative guide. The need for additional soil sampling to the
south of lllinois Route 113 and/or below the road way will be determined based on the results of the initial

round of soil borings in this area.

Soil samples collected from Area (2) will be analyzed for VOCs via USEPA Method 8260, PNAs via
USEPA Method 8270, and TPH GRO and DRO via USEPA Method 8015 per TACO Regulations. Soil
samples will be analyzed with First Environmental Laboratories, Inc., in Naperville, IL or Pace Analytical
Services, Inc. in Green Bay, WI.

Task 3 - Soil Boring and Well Installation

Additional soil borings may be advanced to characterize the impacts remaining. These soil borings will
be utilized to define the extent of impact from the petroleum release. Additional soil borings will be
proposed if the impacts are not horizontally delineated by the initial soil borings as described in Task 2.
Soil samples collected from the soil borings will be submitted for laboratory analysis of VOCs via USEPA
Method 8260, PNAs via USEPA Method 8270, and TPH GRO and DRO via USEPA Method 8015 per
TACO Regulations. Soil samples will be analyzed with First Environmental Laboratories, Inc., in

Naperville, IL or Pace Analytical Services, Inc. in Green Bay, WI.

Soil borings may be advanced into the bedrock utilizing sonic drilling techniques and converted into
monitoring wells. The monitoring well locations are chosen based on the need for “source” area wells,
“downgradient” area wells, and “upgradient” area wells, appropriateness for calculation of groundwater
flow direction, as well as site access constraints. Additional monitoring wells may be proposed, if

necessary, after review of the data collected from the initial monitoring wells. The depth to bedrock is
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estimated at approximately one (1) to five (5) feet below grade. Groundwater is anticipated to be
encountered at approximately six (6) to ten (10) feet below grade. Actual well depths will be dependent
on field conditions; Antea Group field personnel will work closely with the well drillers to assure the wells

are constructed such that the wells are screened at a depth where there is sufficient water.

Continuous sampling will be conducted during advancement of the borings to confirm lithology and the
location of the groundwater table, and to allow for proper monitoring well screen placement. The
monitoring wells will be constructed within the soil borings and completed above-grade. The wells will be

constructed and developed in accordance with 77 lllinois Administrative Code 920.170.

The shallow groundwater monitoring wells will be utilized to define the extent of any shallow groundwater
impacts that may be present. Installation of additional wells, including nested deep wells, will be
considered based on field observations or after review of the groundwater sampling results and slug

testing of these initial monitoring wells.

Task 4 - Groundwater Sampling

Following installation and development, groundwater samples will be collected from any newly installed
monitoring wells. Groundwater samples collected from the monitoring wells will be submitted for
laboratory analysis of VOCs via USEPA Method 8260 and PNAs via USEPA Method 8270 per TACO
Regulations. Additionally, field parameters will be collected from each well (temperature, conductivity,
pH, dissolved oxygen), and slug tests will be performed on two of the monitoring wells in order to

determine hydraulic conductivity.

Additional monitoring well installation locations will be determined based on the initial monitoring well
results. All results will be included in the site investigation report, along with boring log and well

completion reports for each well.

In addition, a door-to-door receptor survey and fact sheet distribution to inform local property owners of
the petroleum release is underway. If requested and/or approved by property owners, existing potable
groundwater wells are being sampled. Groundwater samples collected from the potable wells are being
submitted for laboratory analysis of VOCs by USEP Method 524.2 and PNAs by USEPA Method 625.

Results will be reported to the property owners and included in the site investigation report.

Task 5 —Surface Water Sampling
Surface water sampling has been conducted at the locations on Figure 4. Surface water has been

collected at these locations and analyzed for VOCs and PNAs. Surface water sample locations are
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located around the release area and along a surface water flow path in order to monitor the release along

the flow path.

The current sampling schedule is biweekly sampling for VOCs and PNAs in the surface water.

Task 6 - Receptor Survey

Antea Group identified potable water well receptors within ¥2-mile of the release as presented in Figure 5.
Antea Group will prepare a complete receptor survey which will follow IEPA guidelines, and receptor
survey data will be included in the site investigation report. A release information fact sheet is being
distributed to local property owners and groundwater samples have been collected from area potable
wells as approved by the property owners. Additional rounds of potable well sampling are currently being

conducted.

Task 7 - Data Analysis and Reporting
All field data forms and laboratory analytical reports will be organized in a site investigation report and

submitted to the appropriate Agencies. The site investigation report will include:

e A summary of Antea Group’s site activities;
e Data compilation and tabulation of the laboratory reports from soil boring samples;

e Data compilation and tabulation of the laboratory reports from groundwater monitoring well
samples;

e Data compilation and tabulation of the laboratory reports from surface water samples;
e Data compilation and tabulation from soil waste profiling sampling laboratory reports;

e Updated site maps and figures identifying the location of the soil borings, monitoring wells, and
surface water sampling locations, and figures outlining the area & extent of impacts to each
media;

e Updated well receptor survey data and figures;
e Contractor well logs and documentation; and,

¢ Recommendations for additional assessment and/or corrective action, as warranted.

Task 8 — Backfill Soil Sampling

Excavated soil will be replaced with clean backfill. Clean backfill will consist of soils with concentrations
of hazardous substances or contaminants below residential or background soil screening levels as
determined by IEPA. Samples collected from potential backfill source areas will be composite samples
analyzed for Target Compounds List included in 35 IAC 740.
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Schedule
Fieldwork is currently anticipated to occur throughout 2014. Any additional investigation activities beyond

the current scope of work described herein would be covered with a separate QAPP/SAP.

Activit Anticipated Anticipated Date of

y Date of Initiation Completion
Excavation and sampling March 2014 April 2014
Soil borings March 2014 April 2014
Surface water sampling Biweekly May 2014
Residential Well Sampling Biweekly June 2014
Monitoring well installation and sampling March 2014 TBD
Site investigation and monitoring report TBD TBD

Routine monitoring of surface water and groundwater has been ongoing since the petroleum release
occurred. The table below details the current sampling schedule for each media. When analytical results
indicate that all concentrations are below laboratory detection limits on a regular basis, a request will be

made to reduce the sampling frequency.

] Current Sampling Proposed Future Sampling
Sampling Schedule
Frequency Frequency
Surface Water Sampling Biweekly Monthly/Quarterly
Residential Sampling Biweekly Weekly/Monthly
Groundwater Sampling N/A Monthly/Quarterly
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A7 — Quality Objectives and Criteria
A7.1 Data Quality Objectives

Overview
The data quality objective (DQO) process is detailed in the USEPA document Guidance for the Data
Quality Objectives Process (EPA/240/B-06/001, February 2006). The USEPA defines the DQO process
as a seven-step systematic planning approach utilized during data evaluation to support decision making
when selecting between two or more clearly defined alternatives. The process steps are as follows:

State the Problem

Identify the Goal of the Study

Identify Information Inputs

Define the Boundaries of the Study
Develop the Analytical Approach

Specify Performance or Acceptance Criteria
Develop the Plan for Obtaining Data

The final product of the DQO process is a plan for collecting data that includes limits on the probabilities
of making decision errors. The process steps are addressed throughout this QAPP. A discussion will be
included in the final report that will assess and document precision, accuracy and completeness of the
data collected as part of this study, and how these parameters affect the usability of the data collected per
the requirements of the QAPP.

Project-Specific DQOs
The QA procedures described within this QAPP/SAP are the result of continual evaluation of project goals
utilizing the DQO process by Antea Group and the USEPA.

A7.2 Quality Assurance Objectives

Overview
QA objectives are formulated for the scope of work to maintain the precision, accuracy, completeness
and representativeness of all data-generating activities. These activities include field investigations,

sampling and laboratory analyses. The purpose of the QA objectives is summarized below:
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Activity

Drilling and Monitoring

Well Installation

Field Measurements

Sampling

Laboratory

General Tasks

-Direct-push drilling
-Sonic drilling

-Groundwater elevation
measurements
-Multi-parameter collection
-Slug testing

-Groundwater sampling
-Soil sampling
-Surface water sampling

-Chemical analysis of samples

Purpose of QA Objectives

Maintain reliable and representative data
through use of standardized drilling
methods and procedures. Prevention of
cross-contamination through proper
decontamination procedures.

Control findings through calibration, field
tests, maintenance, and comparison to
known information.

Prevention of cross-contamination
through the use of proper
decontamination, sampling, and shipping
procedures. Ensure collection of
representative samples.

Maintain high data quality through
approved methodologies, accuracy and
precision protocols, comparability, and
overall data completeness.

Maintain reliable and representative data
through use of standardized methods
and procedures. Prevention of cross-
contamination through proper
decontamination procedures.

Precision, Accuracy, Completeness and Representativeness of Data

Standard data acquisition requirements will be utilized when applicable. The following sections
summarize how those requirements will be applied, when appropriate. Antea Group will provide a review
of the analytical data to verify that data quality objectives were met based on the requirements outlined in
this QAPP/SAP. Table 2 describes the number and frequency of samples to be obtained for quality

control purposes.

Precision
Precision is a measure of data variation when more than one measurement is taken on the same sample.
The precision estimate for duplicate measurements can be expressed as the relative percent difference
(RPD):
RPD =|C1 — C2| x 100%
c

where: C1 = concentration for duplicate #1
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C2 = concentration for duplicate #2

C = mean concentration

Laboratory duplicate measurements will be obtained for each set of samples submitted and analyzed.

Acceptable precision limits will have a RPD value of less than 25% for groundwater samples.

Accuracy
Accuracy is the agreement between an observed value and an accepted reference value. Accuracy
includes a combination of random error (precision) and systematic error (bias) components that are due
to sampling and analytical operations; a data quality indicator. Accuracy of laboratory analysis is
assessed by measuring standard reference material and spiked samples as laboratory control samples.
Standard reference materials are utilized to calibrate laboratory measurement instruments. Laboratory
control samples and matrix spike samples are prepared by taking an aliquot of blank matrix or sample
matrix and spiking the aliquot with a known quantity of a constituent of interest, and analyzing to

determine the spike recovery. Spike recovery is expressed as percent recovery:
Percent Recovery = (SSR — SR ) x 100%
SA

where: SSR = Spike Sample Result
SR = Sample Result
SA = Spike Added

Completeness
Completeness is an estimate of the amount of valid data obtained from the analytical measurement
system for a given set of data. The percent completeness is defined as the number of samples analyzed
that meet the data quality goals divided by the total number of samples analyzed multiplied by 100. The

completeness goal for this project is 95%.

Representativeness
Representativeness expresses the degree to which data accurately and precisely represent a
characteristic of an environmental condition. Comparability is an expression of the confidence with which
one data set can be compared to another. The representativeness and comparability of a sample is

controlled by the sample collection and handling methods.

Representativeness of specific samples will be evaluated through the collection and analysis of duplicate

samples. Methods of sample collection and handling are designed to minimize sample contamination,
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disturbance, or alteration prior to analysis by the laboratory. Detailed descriptions of sample collection

methods are included in Section B2 of this plan.

A8 — Special Training/Certifications

A8.1 Training Records

Field measurements and sample collection will be conducted by Antea Group personnel experienced in
soil, groundwater and surface water sampling techniques and data management, including the calibration
and use of specific monitoring instrumentation and sampling equipment, and for collecting and submitting
the sample media to the contracted laboratories for chemical analysis. Antea Group personnel and
contracted field crews will follow their respective SOP and this QAPP/SAP for conducting all field
activities. Antea Group personnel and contracted field crews will have a 40-hour hazardous waste

training certification.

Antea Group’s 40-hour Occupational Safety and Health Administration (OSHA) training records along
with the documentation of any refresher training are maintained on a centralized computer database. All
field personnel and field supervisors will have 40-hour OSHA training and any applicable refresher
training. Ms. Susan Dake, Antea Group’s Corporate Health, Safety, Security and Environment, is
responsible for the centralized computer database and training programs.

The drilling contractor for this project is undetermined at this time. The contractor is responsible for
maintaining 40-hour OSHA training records along with the documentation of any refresher training.
Copies of the 40-hour OSHA training records along with the documentation of any refresher training for

contractor personnel will be requested prior to performing work at the site.

A8.2 Laboratory Certifications

A8.2.1 First Environmental Laboratories, Inc.
First’s laboratory certificates are on file with Antea Group. First's documentation protocols are discussed
in their QAM.

A8.2.2 Pace Analytical Services, Inc.
Pace’s laboratory certificates are on file with Antea Group. Pace’s documentation protocols are
discussed in their QAM.
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A9 — Documentation and Records

A9.1 Document Distribution and Retention

Each version of the QAPP/SAP will be numbered to ensure proper distribution and retrieval. The current
version of the QAPP/SAP will be provided to the USEPA in electronic format. Antea Group will retain a
hard copy of the final report in the active project file. Copies of the QAPP/SAP will be distributed to those

on the Distribution List in electronic format.

Project files are maintained at the Antea Group office for one year following completion of the project.
After one year, the file will be stored off-site for a minimum of ten years after contract expiration or
cancellation. After ten years, the file will be purged of the majority of documents except for contracts,

reports, regulatory correspondence, and original laboratory analytical reports.

A9.2 Laboratory Records

A9.2.1 First Environmental Laboratories, Inc.
Laboratory documentation requirements are delineated in the laboratory contracts and include
specifications of data report composition, report format, turnaround time and records retention. First's
documentation protocols are discussed in their QAM. The report will include blanks, spikes and matrix
spike duplicates when sufficient sample volume is provided. The report will be provided in electronic

format.

A9.2.2 Pace Analytical Services, Inc.
Laboratory documentation requirements are delineated in the laboratory contracts and include
specifications of data report composition, report format, turnaround time and records retention. Pace’s
documentation protocols are discussed in their QAM. The report will include blanks, spikes and matrix
spike duplicates when sufficient sample volume is provided. The report will be provided in electronic
format.
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Group B. Data Generation and Acquisition

B1 — Sampling Process Design

During this investigation, Antea Group will obtain environmental data from soil, surface water, and
groundwater samples. Soil and groundwater sampling will be utilized to determine the horizontal and
vertical extent of petroleum hydrocarbon impacts up gradient, in the source area, and down gradient of
the release Site. Soil and surface water data will be utilized to determine the potential extent of petroleum

hydrocarbon impacts in the ditches and surface water areas of the Site.

Sampling Analysis Breakdown — Soil and Water Samples

PNA | TPHGRO | TPHDRO
X

Laboratory Matrix Vi
Groundwater
Groundwater
duplicate

Soil

Soil duplicate
Surface water
Surface water
duplicate
Potable water
Potable water
duplicate

Trip Blanks

Pace/First

XX X [X|X[X]| X

><><><><><><><><><g

Additionally, soil and water samples will be obtained for characterization of investigative wastes. All soil
and water samples will be kept in an ice packed cooler during the sampling process. Soil cuttings,
bedrock cores, decontamination water, and purge water generated during field activities will be placed in
55-gallon drums (or other appropriate container) designated to contain either soil or liquid waste. The
containers will be stored on the Site for the duration of the investigation and until analytical results, which
will provide waste characterization information, are received. The disposal of the wastes will be
coordinated following the completion of the field activities. Analysis to be performed for waste
characterization samples to be obtained is described in the table below, but may be modified based on

requirements of the designated disposal facility.

Sampling Analysis Breakdown — Investigation Derived Waste

Laboratory Matrix VOC PNA
st/ Groundwater X X
First / Pace Soil X X
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B2 — Sampling Methods

B2.1 Soil Boring and Monitoring Well Installation

Standardized boring and monitoring well installation procedures will be utilized in order to: (1) ensure
comparable, uniform and reliable measurements; (2) assure data obtained in the field is complete and of
satisfactory precision and accuracy; and, (3) allow traceability of error and correction of improper

procedures.

B2.1.1 Measurement Point
The measurement datum utilized to reference geologic and sample depths will be the ground surface
adjacent to each boring. The ground surface and monitoring well top of casing elevations will be
surveyed with respect to a known data point to allow for calculation of groundwater flow directions.
Relative ground surface elevations will be utilized for comparison of strata between borings and
preparation of cross-sections. The location of the soil borings will be determined using a Trimble GeoXH

or similar handheld GPS unit, with an accuracy of thirty (30) centimeters.

B2.1.2 Operation
Direct-push borings will be completed in accordance with American Society for Testing and Materials
(ASTM) D6001-96 (Standard Guide for Direct-Push Soil Sampling for Geoenvironmental Investigations
[2002]). Prior to any subsurface work, JULIE (lllinois One-Call System) will be contacted and the
locations of all subsurface public utilities will be marked. A private locating service will mark on-site
private utilities, if warranted. Prior to advancing the direct push borings, a hand auger or vacuum unit will
be used to pothole 110% the diameter of the soil boring location to a minimum depth of 5 feet or to

bedrock if encountered first to verify that no underground utilities are present.

Soil borings will be advanced using a track-mounted Geoprobe® rig. The Geoprobe rig is a hydraulically
powered machine that utilizes static force and percussion to advance sampling tools into the subsurface.
Geoprobe soil samples will be collected using a Macro-Core® Soil Sampler, which consists of a solid core
barrel that has an assembled length of 52 inches and an outside diameter of 2.2 inches. The sampler is
lined with a 1.7-inch diameter by 46-inch long, thin-walled clear acetate tube. The sample barrel and drive
casing are pushed, pounded, or vibrated four (4) feet into the soil. The core barrel is then retrieved and the
acetate liner containing the sample is removed. The liner is then cut lengthwise to expose the soil core for
classification and screening. The sample barrel is then decontaminated with an Alconox®/potable water
solution followed by a clean water rinse and a new, clean liner is installed in the core barrel. The washed
sample barrel is then lowered to the bottom of the boring. This process is repeated until the desired total

depth of the soil boring is reached. Following the 5 foot depth minimum pothole clearing as described in the
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paragraph above, each soil boring will be advanced to bedrock refusal, which is anticipated to be one (1) to

five (5) feet below ground surface.

Borings used for installation of monitoring wells will be advanced utilizing sonic drilling techniques. Sonic
drilling will be accomplished utilizing sonic drill tooling supplied and operated by an lllinois licensed well
driller. Soil and bedrock cores are retrieved from the sonic boreholes. No split barrel sampling is
conducted, as the technique relies on collection of continuous cores to advance the drill tool. During
drilling the core barrel is advanced ahead of an outer casing, sealing upper reaches of the borehole from
lower units. Because the core barrel is smaller in diameter than the outer casing, the outer casing forms
a tight seal with the formation, reducing the potential for vertical migration of contaminants. Soil and
bedrock are continuously collected into the core barrel, brought to the surface in 5- to 10-foot intervals,
and emptied into disposable plastic sleeves. In the field, soil and bedrock samples are described and
logged on boring logs according to the Unified Soil Classification System and standard rock core logging
methods by a Field Scientist. Soil cuttings and bedrock cores are drummed and stored on site for later
disposal. The soil cuttings and bedrock cores will be properly disposed of by Wood River upon receipt of
laboratory analytical results. Hazardous soil disposal will be separately contracted by Wood River after

receipt of laboratory results, if necessary.

All down hole equipment utilized in soil borings and monitoring well installations is decontaminated prior
to, and between uses, to prevent cross-contamination. Decontamination involves steam cleaning
followed by water rinsing. Liquids and solids collected during decontamination will be containerized for

future disposal.

Following completion of the borehole advancement, the monitoring wells will be installed into bedrock,
which is anticipated at one (1) to five (5) feet bgs in some locations. The wells are anticipated to be
installed to approximately 20 feet total depth. Actual well depths will be dependent on field conditions;
Antea Group field personnel will work closely with the well drillers to assure the wells are constructed

such that the wells are screened at a depth where there is sufficient water for monitoring and sampling.

The monitoring wells will be constructed in accordance with 77 Illinois Administrative Code 920.

All monitoring wells will be completed utilizing 4-inch diameter, plastic riser pipe with a 5 or 10-foot (0.010
inch slot) plastic screen. The wells will have appropriate filter pack material with 2-feet of filter pack
extending above the screened interval. A 2-foot bentonite seal will be placed above the filter pack. Grout
will fill the annular space from the top of the bentonite seal to within three (3) feet of the ground surface.

Cement will be utilized to seal the remaining annular space and to secure a water-tight, above-grade
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protective well casing on each well. All monitoring wells shall be completed as above grade stick-up

wells.

After construction, the wells will be thoroughly developed to remove residual drilling materials from the
borehole and to improve well performance by removing fine material from the filter pack that may pass
into the well from the surrounding formation. Development of the wells will not occur any sooner than 48-
hours after grouting is completed. Well development techniques will include pumping or bailing. All

equipment utilized in development will be decontaminated prior to use to prevent cross-contamination.

All purge water will be placed into 55-gallon drums (or another appropriate container). A field technician
will collect water samples from the drums for disposal criteria. Each drum will be labeled indicating the
location (boring number) that the contents came from, and the date and time they were collected. The
drums will be properly disposed of by Wood River upon receipt of laboratory analytical results.
Hazardous water disposal will be separately contracted by Wood River after receipt of laboratory results,

if necessary.

B2.1.3 Soil Screening
Soil samples obtained during drilling will be examined by a field technician and described by color, grain
size and moisture content, as well as observed for visual evidence of petroleum hydrocarbon impacts.
Soils are then classified in accordance with the Unified Soil Classification System. Soil screening for
headspace analysis of ionizable organic vapors utilizing a PID will also be conducted. Bedrock samples

will be described and logged on boring logs according to standard rock core logging methods.

As the acetate liners (or split-barrel samplers) are opened to expose the soil cores, a portion of the soil
sample will be immediately containerized for field headspace screening and laboratory analysis. Nitrile
gloves will be used and replaced between each sampling event. Soil samples will be described in
general accordance with ASTM D5434-03 (Standard Guide for Field Logging of Subsurface Explorations
of Soil and Rock) and ASTM D2488-00 (Standard Practice for Description and Identification of Soils,
Visual-Manual Procedure) for the following information: sample depth, lithology, stratigraphy change,
sediment color, moisture content, and indication of contamination. The lithology will include a detailed
soil classification using the United Soil Classification System (USCS, ASTM D2487). This information will

be used to develop a record of each soil boring.

Field screening of recovered soil samples will be conducted in general accordance with ASTM D5831-03
(Standard Test Method for Screening Fuels in Soils) to evaluate the possible presence of impacts. Soil

samples collected for field screening by headspace method will be placed in self-sealing quart-size
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polyethylene bags and filled so that the soil samples occupy approximately half of each bag’s volume. Any
visible soil clumps will be split. Following a headspace vapor development period of approximately
15 minutes, the soil samples will be screened using a MiniRAE 2000 by RAE Systems, Inc. of San Jose, CA,
PID equipped with a 10.6 electron volt bulb, or equal. The PID is a trace gas analyzer capable of detecting
total concentrations of VOCs to a minimum vapor concentration of approximately one (1) part per million
(ppm). PID instrument specifications are provided in Appendix
B. Soils will be screened by inserting the tip of the PID probe into the headspace of the bag samples and
recording the highest meter readings. Headspace analysis will not be performed on the soil samples
collected for laboratory analyses, but on replicate soil samples. The PID will be operated in accordance with
the manufacturer’s instructions and calibrated daily with a standard calibration gas (100 parts per million

isobutylene) in a disposable cylinder. PID field calibration procedures are also provided in Appendix B.

A minimum of one (1) soil sample will be collected from each boring, from one (1) of the following two (2)
intervals: 1) at the depth interval exhibiting the highest PID reading, based on field screening, and 2) at
the interval immediately above the water table or bedrock, whichever is encountered first. If all PID
readings are non-detect (background), one (1) soil sample will be collected from the interval immediately

above the water table or bedrock whichever is encountered first.

B2.2 Groundwater Level Measurements

Standardized water level measurement procedures will be utilized at the monitoring wells in order to: (1)
assure comparable, uniform and reliable measurements when taken on multiple occasions by various
technical field personnel; (2) assure that data obtained in the field is complete and of satisfactory
precision and accuracy; and, (3) allow traceability of error in water level measurement and correction of

improper procedures.

In order to achieve undisturbed measurements, water levels will be gauged in all monitoring wells at least
48-hours after the new wells have been developed, which should allow ample recharge and equilibration
of the groundwater table. Water level measurements will be obtained prior to purging (of existing wells)
and sampling. The measurements will be collected from all wells within a 24-hour period to provide

elevation data that is comparable.

B2.2.1 Measurement Point
The measurement point is a fixed point on top of the well casing from which all water level readings are
recorded. If the measurement point is permanently marked on the casing rim, measurements will be
collected from this location. If the measurement point is not marked, the highest point on the rim of the

innermost well casing or, if level, the northern point of the casing rim will be utilized.
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B2.2.2 Operation
An oil/water interface meter will be utilized to obtain both groundwater level measurements and the
thickness of the free product, if present (H.Oil Qil/Water Interface Meter by Heron Instruments of
Burlington, Ontario, Canada or similar). Oil/water interface meter specifications are provided in Appendix
C. The following guidelines for groundwater level measurement will be observed:

e The oil/water interface meter will be cleaned prior to use and between operation at each well.
The probe and cable will be washed with an Alconox® and potable water solution followed by a
potable water rinse and a final distilled or deionized water rinse.

e The field personnel will put on clean nitrile gloves.

e The electronic water sensor will be activated, and the probe will be slowly lowered into the well
until the sensor produces an auditory and visual response indicating that the probe has contacted
the water surface. The tape will be raised and lowered to confirm a consistent water level.

e The measurement to the top of the water column will be recorded on the field form to the nearest
0.01 foot when compared against the measuring point marked on the well casing.

The well depth will also be measured utilizing the same technique except that the probe will be lowered
into the well until the weight of the probe is lessened, indicating that it has contacted the bottom of the

well. The well depth will be recorded on the field data form to the nearest 0.01 foot.

B2.3 Groundwater Sampling Procedures
The purpose of a groundwater sampling quality assurance plan is to collect samples that are
representative of existing conditions at the monitoring point. Every activity will be performed in a manner

that minimizes the potential for the introduction of contaminants and maintains the sample integrity.

B2.3.1 Monitoring Well Purging
Well purging is critical to remove stagnant water in the well casing and to allow the collection of a sample
that is representative of the water-bearing unit. The standard purge method will be utilized as described
below. A disposable bailer will be utilized for purging shallow wells:

e Utilizing the groundwater level measurement data, the amount of water in a well volume will be
calculated utilizing the equation V = 7.48(zr°h) where V is well casing volume in gallons, r is the
radius of the well casing in feet, and h is the height of the water column in the well in feet. This
volume will be recorded on the field sampling form.

e The purging start time will be recorded on the field sampling form.
e The field personnel will put on clean nitrile gloves.
e Well purging utilizing a disposable bailer:

0 A new, disposable, high-density polyethylene bailer will be removed from its packaging
and tied securely to the appropriate length of new retrieval line.

0 The bailer will be slowly lowered down the well casing until it fills with water.
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0 The bailer containing the water will be slowly removed from the well and the contents of
the bailer will be emptied into a bucket.

e These processes are repeated until a minimum of three well casing volumes are extracted from
the well.

e The volume of water removed from the well will be recorded on the field form.

Wells with extremely slow recharge rates will be purged by evacuating the well to near dryness and twice

allowing it to partially recover.

B2.3.2 Monitoring Well Sample Collection
Once the monitoring wells have been purged, a water sample will be collected. The procedure for
collecting groundwater samples in the shallow wells utilizing a bailer or low-flow sampling are described
below:
Bailer Sampling

e A new, clean bailer will be lowered down the well casing and gently allowed to enter the water
column. Care will be taken not to submerge the bailer to prevent mixing and to ensure water
removal from the top of the water column.

e The bailer containing the water sample will be withdrawn gently from the water column and
brought to the surface quickly.

e The sample will be transferred from the bailer to the sample container quickly while minimizing
turbulence and exposure to the atmosphere.

Low-flow Sampling

e Dedicated disposal tubing will be used to purge wells, measure field parameters through a flow
cell, and collect groundwater samples.

e Prior to sample collection, the flow cell will be disconnected and the sample will be collected
directly into the sample container quickly while minimizing turbulence and exposure to the
atmosphere.

Groundwater samples will be collected utilizing laboratory-supplied sample containers and preservatives.
Samples will be collected by carefully removing the cap from the appropriate sample container. The interior
of the sample bottle and cap will be protected to minimize the potential for contamination of the sample. If a
sample container becomes compromised, the container will be discarded. Sample containers will be filled in
a manner that minimizes turbulence, aeration and overfilling and will be filled to the appropriate level (i.e., no

headspace

B2.3.3 Ground Water Field Chemistry Measurements
A YSI 556 handheld multiparameter meter by YSI Incorporated of Yellow Springs, Ohio will be utilized to
obtain field measurements of ground water chemistry parameters including temperature, conductivity, pH,
and dissolved oxygen. Multiparameter meter instrument specifications are provided in Appendix D. The

measurements will be collected in conjunction with monitoring well purging as described in Section
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B2.3.1, will be recorded in the field notes, and will be provided in table format in the site investigation

report.

B2.4 Surface Water Sampling

The surface water sampling will be conducted in the area, in order to delineate the full extent of petroleum
hydrocarbon impacts. The exact locations of the future samples will be determined in the field based on
site conditions; current locations are depicted on Figure 4. Additional sampling locations will be added if

data indicates they are necessary.

A Geopump peristaltic pump by Geotech Environmental Equipment, Inc. of Denver, Colorado will be
utilized for obtaining surface water samples from a location within the water column below the air-water
interface.  This procedure is intended to allow for collection of samples representative of the
concentrations of dissolved constituents and avoid collection of any floating oil (light non-aqueous phase
liquid [LNAPL]) or sheen, which could otherwise bias samples collected for this purpose. Peristaltic pump
specifications are provided in Appendix D. Field protocols and sample collection are similar to those
described for groundwater, with the exception of the procedures described below:
e New, clean tubing will be used for each sampling location;

e The collection end of the tubing will be placed in the middle of the water column at the sampling
location (below the water line) in a manner that ensures no free product or sheen enters the
tubing before pumping is initiated; and,

e Sample containers will be filled by allowing the pump discharge to flow gently down the side of
the container.

A YSI 556 handheld multi-parameter meter by YSI Inc. of Yellow Springs, Ohio will be utilized to obtain
field measurements of surface water chemistry parameters including temperature, conductivity, pH, and
dissolved oxygen. Multi-parameter meter instrument specifications are provided in Appendix D. The
measurements will be collected in conjunction with surface water sampling, will be recorded in the field

notes, and will be provided in table format in the site investigation report.

B2.5 Receptor Survey

Antea Group identified potable water well receptors within ¥2-mile of the release as presented in Figure 5.
Antea Group will prepare a complete receptor survey which will follow IEPA guidelines, and receptor
survey data will be included in the site investigation report. As indicated in Tasks 4 and 5, a fact sheet is
being distributed to local property owners, and groundwater samples are being collected from potable
wells if agreed upon and/or requested by the property owners.
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After the initial sampling event, groundwater samples via potable wells will be collected from an outside
spigot or other location prior to any treatment of the well water (i.e. water softener or purifier, etc.). The

well location and any treatment or other systems will be recorded in the field book.

The receptor survey data will be included in the site investigation report, including results and updates of
the following tasks as needed:
e Walking survey — properties within 500 feet of the source;

Develop a base map illustrating properties and features;

Determine presence of water supply wells;

Verify use of existing supply wells, if any;

Ascertain presence of basements or sumps;

Contact residents/property owners to determine whether supply wells, basements, or sumps
exist;

Document underground utility locations in study area;

Record presence and location of nearby surface water features; and,

Determine potential for other sources of contamination.

VVYVY VVVVYVY

o Verify if public water supply connection present at properties within 500 feet of the site with the
City of Kankakee Department of Public Works;

e Search the IEPA’s GIS database for logs of community or potable wells within 1-mile of subject
property; and,

e Search the IEPA’'s GIS database to determine whether the site is located within a regulated
recharge area or wellhead protection area.

B2.6 Back-up Supplies or Equipment

Extra sample containers for groundwater, surface water, and soil sampling will be obtained prior to the
field investigation in case of breakage or loss during sampling. In case of equipment failure,
replacements will be obtained either by returning to the Antea Group office for a backup, or having the

equipment driven to the sampling location by other Antea Group personnel.
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B3 - Sample Handling and Custody
B3.1 Sample Handling
B3.1.1 Sample Identification and Numbering

All samples will be identified utilizing a unique location description (i.e., well name) followed by a
sequential number:

e MW — Groundwater Monitoring Well (MW-1, etc.)

e SB - Soil Boring Sample (SB-1, etc.)

e SS- Over Excavation Soil Samples (SS-1, etc.)

e SW - Surface Water Samples

QC samples will be identified utilizing the following prefixes followed by a sequential number:

e TB - Trip Blank (TB-1, etc.)
D — Field Duplicate Sample (MW-DUP-1; SB-DUP-1; SS-DUP-1, etc.)

B.3.1.2 Sample Containers, Preservation, and Holding Times
Table 1 details the size and type of sample containers required for the soil and groundwater analysis, as
well as the preservation techniques and holding time requirements. All sampling containers and

preservatives will be supplied by the analytical laboratory.

B.3.1.3 Sample Storage
All soil and groundwater sample containers will be packed in a sample storage cooler provided by the
laboratory utilizing bubble-pack material to prevent breakage and cooled to <6° C utilizing ice. Samples

will be stored within a cooler or refrigerated from the time of collection until laboratory receipt.

B.3.1.4 Sample Transportation
Soil and water samples will be delivered or shipped to the laboratory via next-day delivery service within

24-hours of sample collection. Shipping receipts will be retained for all sample shipments.

B3.2 Chain-of-Custody
B3.2.1 Field Chain-of-Custody
B3.2.1.1 Sample Identification
Soil and Water Samples - A label will be attached to each sample container immediately following
sample collection. Each label will specify the project identification number, sample location identification,
date and time collected sampler’s initials, preservation method and parameter(s) to be analyzed. An

example of a sample label is provided in Appendix E.
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B3.2.1.2 Field Logs
Field logs will be maintained throughout the monitoring and assessment program. Field measurements
and other pertinent information regarding field activities will be recorded. An example of the Groundwater

Sampling Information Form is provided in Appendix F.

B3.2.1.3 Chain-of-Custody
Antea Group field personnel will be responsible for custody of samples until they are properly dispatched
to the laboratory or relinquished to an assigned custodian. The field personnel will ensure that
possession of sample containers is maintained at all times or that the containers are stored in a secure

area.

A chain-of-custody record is a printed form that accompanies a sample or group of samples as custody is

transferred. All entries will be recorded in indelible ink.

First Environmental Laboratory, Inc./Pace Analytical Laboratories, Inc. - The original chain-of-
custody record and two copies will be sealed in a waterproof container and shipped inside each sample
storage cooler to identify the samples in the cooler and to summarize the analyses to be performed on
each sample. One copy of the record will be retained by the field personnel. An example of a chain-of-

custody form is provided in Appendix E.

B3.2.2 Laboratory Chain-of-Custody — Pace/First
B3.2.2.1 Sample Receipt
According to First's and Pace’s respective QAMs, sample shipments are received at the sample receiving
area. Sample custodians verify the number of sample storage coolers received against the numbers
listed on the shipping manifest/chain-of-custody. Any damage to the coolers or other discrepancies

observed are noted on the chain-of-custody.

B3.2.2.2 Sample Verification
Upon arrival of a sample shipment, sample control personnel perform a routine inspection. The
inspection includes the documentation of custody seals or tapes, chain-of-custody, sample labels,

agreement between sample labels and chain-of-custody, and condition of the samples when received.
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B3.2.2.3 Sample Log-In
Upon completion of the sample receipt/custody procedures, all sample and analysis data must be
complete and documented on the chain-of-custody for input into the Laboratory Information Management
System (LIMS). All samples are logged into the LIMS within one working day of receipt. Samples are

properly stored immediately upon receipt for staging to prevent sample degradation.

B3.2.2.4 Sample Disposal
The sample retention time is a minimum of 45 days after receipt of the sample. After this period expires

samples are properly disposed of by First/Pace.

B3.2.5 Custody of Evidence File
All field data forms and laboratory analytical reports will be included in the site investigation report and
submitted to the USEPA.
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B4 — Analytical Methods

B4.1 Analytical Methods Requirements

Soil, surface water, and groundwater samples collected for the investigation program will be analyzed by
the following methods as outlined in Table 1:

VOC - USEPA Method 8260

PNA — USEPA Method 8270 by SIM
GRO USEPA Method 8015

DRO USEPA Method 8015

Methods of sample preservation and analysis are conducted in accordance with guidelines described in
First's and Pace’s referenced laboratory protocols described in their QAM. Specific target analyte lists will
be developed upon review and analysis of the ongoing crude oil analysis that is currently being

conducted. The need for any additional analyses, such as TPH, will be evaluated as warranted.

Soil and water samples obtained for waste profiling purposes may be analyzed by the following methods
as outlined in Table 1 as determined by the waste receiving facility:

VOC — USEPA Method 8260

PNA — USEPA Method 8270 by SIM
Metals USEPA 6020

TCLP benzene USEP 8260

B4.2 Quality Assurance/Quality Control Requirements

Quality control of laboratory analysis is ensured by performing analytical methods according to prescribed
protocols, analyzing laboratory QA/QC samples to measure precision and accuracy of laboratory
methods and equipment, instrument calibration, and preventive maintenance. These procedures are

described below. Table 2 describes the batch QC samples that will be obtained.

B4.2.1 Analytical Methods
Laboratory analyses for each parameter will be performed in accordance with prescribed USEPA
protocols established in the document Test Methods for Evaluating Solid Waste, SW-846 (USEPA,
January 1995).
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Groundwater and Surface Water Samples
Groundwater and surface water samples will be analyzed for VOCs by USEPA Method 8260 and PNAs
by USEPA Method 8270 by selective ion monitoring (SIM).

The groundwater and surface water contaminant concentration data will be evaluated against USEPA
Region V ESL, IEPA TACO Ciriteria, or other relevant benchmarks that may be appropriate, and cleanup
objectives will be developed. A list of USEPA Region V ESLs and IEPA Petroleum Cleanup Objectives

for Sediment and Surface Water is included in the tables in Appendix A for reference.

Soil Samples
Soil samples will be analyzed for VOC by USEPA Method 8260, PNAs by USEPA Method 8270 by SIM,
TPH-GRO, and TPH-DRO.

The soil contaminant concentration data will be evaluated against USEPA Region V ESL, IEPA TACO
Criteria, or other relevant benchmarks that may be appropriate, and cleanup objectives will be evaluated.
A list of USEPA Region V ESLs and IEPA Petroleum Cleanup Objectives for Sediment and Surface

Water is included in the tables in Appendix A for reference.

Waste Profiling Samples
Soil and groundwater samples collected for waste profiling purposes will be submitted to First or Pace for

chemical analysis as required by the designated disposal facility.

Methods have been selected to maximize the analysis sensitivity for specific hazardous constituents that
may be present as well as to provide data that will be comparable to previous results obtained at the Site.
All protocols for each method will be followed for each parameter, including method-specified holding

times for extraction and analysis listed in Table 1.
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B5 — Quality Control
Table 2 describes the number and frequency of samples to be obtained for quality control purposes.

Acceptance criteria, corrective actions and the responsible persons are also described in Table 2.

Project acceptance criteria and QC measures are described in Section A7.2 (including formulae for RPD
and percent recovery). If the QC measures are not met or cannot be rectified in the laboratory, additional

sampling and analysis may be necessary.

B5.1 Field Quality Control Samples

B5.1.1 Trip Blank (Field Blank)
Water Samples - Trip blanks will be provided by the laboratory prior to each sampling event in the actual
sample containers and will be kept with the investigative samples throughout the sampling event. Upon
completion of groundwater sampling, the trip blank will be packaged for shipment with the groundwater
samples and submitted for analysis. At no time after their preparation will the sample containers be
opened before they reach the laboratory. The trip blank sample will be utilized to evaluate cross-

contamination of samples during shipment and storage. The trip blank will be analyzed for VOC.

B5.1.2 Field Duplicate Samples
Duplicate samples are independent samples collected in such a manner that they are equally
representative of the parameter of interest at a given point in space and time. Duplicate samples, when
collected, will be processed and analyzed by the same laboratory, and provide intra-laboratory precision
information for the entire measurement system including sample acquisition, homogeneity, handling,

shipping, storage, preparation and analysis. Duplicate sampling efforts by media are described below:

e Groundwater Samples - One field duplicate will be collected and submitted to the laboratory as a
blind sample (i.e., sampling location not identified on chain-of-custody). The field duplicate
sample will be analyzed for VOC and PNA.

e Soil Samples - Two field duplicates will be collected and submitted to the laboratory as a blind
sample (i.e., sampling location not identified on chain-of-custody). The field duplicate samples
will be analyzed for VOC, PNA, TPH-GRO, and TPH-DRO.

e Surface Water and Potable Water Samples - One field duplicate will be collected and submitted
to the laboratory as a blind sample (i.e., sampling location not identified on chain-of-custody).

The field duplicate sample will be analyzed for VOC and PNA.
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B5.2 Laboratory Quality Assurance/Quality Control Samples
First/Pace - Laboratory QA/QC samples that will be analyzed during the investigation by Pace include
method blanks, matrix spikes and matrix spike duplicates, surrogates, laboratory control samples and

laboratory control sample duplicates. The description and purpose of these samples is discussed below.

B5.2.1 Method Blanks
First/Pace - Method blanks are typically run at a minimum frequency of one (1) per 20 samples or every
day, whichever is shorter. Each method blank is evaluated for contamination. The source of any
contamination is investigated and documented corrective action is taken when the concentration of any
target analyte is detected above the reporting limit and is greater than 1/10 of the amount of that analyte
found in any associated sample. Corrective actions include the re-preparation and re-analysis of all the
samples (where possible) along with the full set of required quality control samples. Data qualifiers must
be applied to any result reported that is associated with a contaminated method blank. Table 2 describes
the number and frequency of samples to be obtained for quality control purposes, acceptance criteria,

corrective actions and the responsible persons.

B5.2.2 Matrix Spike Samples and Duplicate Matrix Spike Samples
First/Pace - Matrix spikes are prepared by the addition of known quantities of target analytes to a sample.
The sample is extracted and analyzed. The results of the analysis are compared with the known
additions and a matrix spike recovery is calculated. The recovery gives an evaluation of the accuracy of
the extraction and analysis procedure. Typically, matrix spikes are performed in duplicate for organic
analyses in order to evaluate the precision of the methods. Matrix spike recoveries are reviewed to check
that they are within acceptable ranges. However, the acceptable ranges vary widely according to the
analytical method and matrix. Matrix spike and matrix spike duplicate samples are typically run every 20
samples. Table 2 describes the number and frequency of samples to be obtained for quality control

purposes, acceptance criteria, corrective actions and the responsible persons.

B5.2.3 Surrogate Samples
First/Pace - Surrogate analyses are generally run for each sample for organic analysis. Surrogates are
organic compounds which are similar to the analytes of interest in chemical behavior, but which are not
normally found in environmental samples. Surrogates are added to samples to monitor the effect of the
matrix on the accuracy of the analysis. Results of surrogate analyses are reported in percent recovery.

The laboratory establishes acceptable limits for surrogate recovery.
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The surrogates are evaluated against the method or laboratory derived acceptance criteria, see
applicable analytical SOP for criteria. Any surrogate compound that is outside of these limits is
considered to be ‘out of control’ and must be qualified appropriately. Samples with surrogate failures are
typically re-extracted and/or re-analyzed to confirm that the out-of-control value was caused by the matrix
of the sample and not by some other systematic error. An exception to this would be samples that have
high surrogate values but no reportable hits for target compounds. These samples would be reported,
with a qualifier, because the implied high bias would not affect the final results. Table 2 describes the
number and frequency of samples to be obtained for quality control purposes, acceptance criteria,

corrective actions and the responsible persons.

B5.2.4 Laboratory Control Samples and Laboratory Control Sample Duplicates
First/Pace - Laboratory control samples are spiked samples with known amounts of specific analytes of
interest. They are typically run at a frequency of one (1) per batch. They provide a measure of instrument
accuracy since they are in a different matrix than the samples. The laboratory control sample is evaluated
against the method default or laboratory-derived acceptance criteria. Method default control limits will be
used until the laboratory has a minimum of 20 (preferably greater than 30) data points from which to
derive internal criteria. Any compound that is outside of these limits is considered to be ‘out of control’ and
must be qualified appropriately. Any associated sample containing an ‘out-of-control’ compound must
either be re-analyzed with a successful laboratory control sample or reported with the appropriate data
qualifier. Table 2 describes the number and frequency of samples to be obtained for quality control

purposes, acceptance criteria, corrective actions and the responsible persons.
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B6 - Instrument/Equipment Testing, Inspection and Maintenance

B6.1 Field Instruments and Equipment

A PID will be utilized to field screen soail collected from the soil borings and excavation. The PID will be
operated in accordance with the manufacturer’s instructions and calibrated daily with a standard calibration
gas (100 parts per million isobutylene) in a disposable cylinder. PID field calibration procedures are also
provided in Appendix B.

A water level indicator or oil/water interface meter will be utilized to obtain groundwater and/or free
product level measurements. Instrument specifications and instructions are provided in Appendix C.

The instructions provide an equipment check method to ensure the instrument is working.

A multi-parameter meter will be utilized to obtain field measurements of groundwater and surface water
chemistry parameters including temperature, conductivity, pH, and dissolved oxygen. Multi-parameter
meter instrument specifications are provided in Appendix D.

Equipment that is not working properly can be returned to the Antea Group office for a replacement, as
needed. Any equipment failures will be documented in the field log book.

B6.2 Laboratory Instruments and Equipment
First's and Pace’s QAMs includes SOP that identify the instrument testing, inspection and maintenance to

be utilized for the required laboratory equipment. First and Pace will adhere to these laboratory SOP.



Title: Route 113 Release QAPP/SAP
Revision Number: 1

Revision Date: 03/24/2014

Page 42 of 46

B7 — Calibration Procedures and Frequency

B7.1 Field Instruments and Equipment

Calibration is not required for the water level indicator or the peristaltic pump. The PID will be operated in
accordance with the manufacturer's instructions and calibrated daily with a standard calibration gas
(100 parts per million isobutylene) in a disposable cylinder. PID field calibration procedures are also provided
in Appendix B.

The multi-parameter meter will be operated and calibrated in accordance with the manufacturer's
instructions. The calibration data will be used to confirm the accuracy of the measurements and quantify any
“drift” that may have occurred throughout the day. Dates and times of calibration, serial numbers, and
calibration techniques will be entered into the field forms or equipment logbook. The calibration procedures

will be performed in accordance with those specified in the user manual, which is provided in Appendix D.

B7.2 Laboratory Instruments and Equipment
First's and Pace’s QAMs includes SOP that identify the appropriate instrumentation to be utilized for the
required laboratory analyses. First and Pace will adhere to their laboratory SOP. Calibration of

laboratory equipment will be based on approved written procedures included in First and Pace’s SOP.

B8 — Inspection/Acceptance of Supplies and Consumables

Supplies critical to this project include laboratory soil and groundwater sampling containers from First and
Pace. Sampling containers will be ordered for delivery to the Antea Group office prior to the start of field
activities. The containers will be inspected upon receipt for the correct number and types of containers.
Incorrect containers or incomplete sampling equipment will be identified during the inspection and correct

containers will be ordered prior to the start of field activities.

B9 — Non-Direct Measurements

Antea Group identified potable water well receptors within ¥2-mile of the release as presented in Figure 5.
Antea Group will prepare a complete receptor survey. The receptor survey data will be included in the site

investigation report.
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B10 — Data Management
Antea Group will receive the data from the laboratory and pass it through internal data validation, after
which an electronic spreadsheet will be developed. Antea Group will then compare the electronic version

of the data to the validated data and make any necessary changes.

Microsoft Excel® will be used for the transmittal and tracking of data. The data will be stored in electronic

form as a Microsoft Excel® document, Equis Database, and will be filed with USEPA and Antea Group.
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GROUP C: ASSESSMENT AND OVERSIGHT

C1 - Assessment and Response Actions

The following assessment activities will take place during performance of the site investigation and
monitoring activities:

Readiness review - prior to initiation of field work — to be performed by Antea Group

Field performance assessment — during field work — to be performed by Antea Group
Project data QA/QC — ongoing after the start of field work — to be performed by Antea Group
Lab QA/QC - ongoing as project commences — to be performed by First and Pace

Readiness Review - A readiness review will take place prior to mobilization to the job site. A checklist of
supplies, logistics, QA/QC measures, sampling protocols and other relevant issues will be reviewed and

problems will be identified with time for correction prior to the sampling events and assessment activities.

Field Performance Assessment — Mr. Gary Schroeher and/or Mr. Kendall Rannaoja will be briefed daily
on the status and progress of the current sampling event by the field/sampling crew leader. It will be their
responsibility that all specified requirements are being fulfiled as outlined in this QAPP/SAP.
Performance assessment of sampling events and assessment activities will be performed by the

field/sampling crew leader.

Project Data QA/QC - The data will undergo internal QA/QC to identify any data quality problems. The
Antea Group project managers (Mr. Gary Schroeher and/or Mr. Kendall Rannaoja) will make decisions
with regard to modification and/or correction of any identified problems. Project data review will include
initial review of analytical and field data for complete and accurate documentation, chain of custody
procedures, analytical holding time(s) compliance and required frequency of field and laboratory QC

samples.

Laboratory QA/QC - During the course of sample analysis completed during this work, the laboratories
QA officer and team members will assure that all measurements and procedures are followed as
specified in this QAPP and measurements meet the prescribed and accepted criteria. In the event a
problem arises, prompt action to correct the immediate problem and identification of root causes will be

imperative.
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C2 - Reports to Management

Firsts and Pace’'s QAM describes their participation in the National Environmental Laboratory
Accreditation Conference (NELAC)-defined proficiency testing (PT) program. According to the QAM, PT
samples are obtained from approved providers and analyzed and reported at a minimum of two (2) times
per year for the relevant fields of testing per matrix. The lab initiates an investigation whenever PT results
are deemed ‘unacceptable’ by the PT provider. All findings and corrective actions taken are reported to
the Quality Manager. A corrective action plan (including re-analysis of similar samples) is initiated and this
report is sent to the appropriate state accreditation agencies for their review. PT samples are treated as
typical client samples, utilizing the same staff, methods, equipment, facilities, and frequency of analysis.
PT samples are included in the laboratory’s normal analytical processes and do not receive extraordinary

attention due to their nature.
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GROUP D: DATA VALIDATION AND USABILITY

D1 - Data Review, Validation, and Verification Requirements

Only First/Pace-generated analytical data will be validated as a part of this assessment. The data
validation will use USEPA National Functional Guidelines for Data Validation that contains the details on
what technical data review criteria such as Precision, Accuracy, Representativeness and Completeness.
Specifics on each criterion are discussed in Section A7. The laboratory analytical reports will provide
values for Precision and Accuracy. Antea Group will review these values and the overall analytical

results to determine Representativeness and Completeness of the sampling program.

D2 — Verification and Verification Methods
Antea Group project managers Mr. Gary Schroeher and/or Mr. Kendall Rannaoja will be responsible for

resolving any data quality issues and working with the subcontractors as needed.

Antea Group will validate the data and verify the data meet the DQO for this project. Any qualified data or
validation issues will be explained and documented in the reports/documents generated during the course

of this assessment.

Antea Group will submit electronic copies of reports and data generated from this investigation to the
USEPA.

The data may be subjected to various statistical analysis and/or modeling in support of risk analysis. In
general, minimum, maximum, means, correlation with water levels, etc. may be generated. The specific
statistical and/or modeling program used will be determined by the ultimate needs of the project and a full

description will be documented in the final report.

D3 - Reconciliation with User Requirements

The main questions to be investigated at this site are: “What are the horizontal and vertical extent of
petroleum hydrocarbon impacts at the Site?”; and, “What are the extent of petroleum hydrocarbon
impacts in the surface water and groundwater of the Site?”. With that focus in mind, the data obtained
during the course of this assessment will be assessed to determine if these questions can be answered.
Additional assessment may be required if the data is incomplete or does not meet the data quality

objectives.
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TABLE 1

Laboratory Analytical Method, Sample Container, Preservation, and Holding Time Summary
Route 113 Release

Limestone Township, Kankakee County, Illinois

Antea Group Project No.

Maximum
Parameter Media Analytical Method Container Preservation | Holding Time
Water
(monitoring 3 — 40 milliliter (mL) HCl to pH<2
VOC wells and USEPA 8260 glass vials, with (coolto 4° C 14 days
surface Teflon septum +/-2° C)
water)
10 ml MeOH
VOC Soil USEPA 8260 40 mL glass vial (coolto4° C 14 days
+-2°C)
Potable 3 —-40 mL glass HCl to pH<2
VOC USEPA 524.2 vials, with Teflon (coolto 4° C 14 days
Water 5
septum +/- 2° C)
Water
(monitoring HCl to pH<2
PNA wells and USEPA 8270 1 liter (L) glass (coolto 4° C 14 days
surface +/- 2° C)
water)
Potable HC to pH<2
PNA USEPA 625 1 liter (L) glass (coolto 4° C 14 days
Water o
+/-2° C)
PNA Soil USEPA 8270 4 ounce (0z.) Glass (C?r?_l ;?, é) C 14 days
TPH-DRO Soil USEPA 80158 4 0z. Glass (C?rj’_' ;?, ‘é) C 14 days
10 ml MeOH
TPH-GRO Soil USEPA 8015B 40 mL glass vial (coolto 4° C 14 days

+-2°C)




TABLE 2

Quality Control Samples

Route 113 Release

Limestone Township, Kankakee County, Illinois
Antea Group Project No.

Frequency/
Number of Media/ Method/SOP Acceptance Person
Parameter Samples Analyses Limits Corrective Action Responsible
Field Blank Sample container intact Revise sample labeling as Antea Group
(Trip Blank) 1/day Water and at correct temperature; needed; consult with QA Officer /
P labeling requirements USEPA Amy Wrigley
Field Sample container intact . Revise sample labeling as Antea Group
1 per 10 . and at correct temperature; . . -
Sample Water/Soll . . . needed; consult with QA Officer /
. samples blind duplicate on chain-of- :
Duplicates USEPA Amy Wrigley
custody
Confirm that the detections Pace Proiect
are due to the method blank )
. Manager/ Kang
1 for every and not system related; Khan
Method batch of 20 | Blank water or Nondetect below the reanalyze all associated 9
Blanks samples or solid matrix reporting limit samples that are not clean . .
First Project
less or 10x than the method
. . Manager Neal
blank detections. Qualify
! Cleghorn
data accordingly.
Laboratory Confirm that the outliers are .
Control . Pace Project
not system related; evaluate
Samples . . L Manager/ Kang
1 for every data impact — if LCS is high
(LCSY | hatch of 20 | Blank Pace internall d d sampl Khang
Laboratory atc Io ar;_dwater or ace |nter|r_1a ly generate éan samp ées are non-.
Control san?p es or solid matrix imits eteclt, no IIata impact; First Project
Sample ess reanalyze a assquated Manager Neal
. samples and qualify data
Duplicates accordinal Cleghorn
(LCSD) 9y-
Confirm that the outliers are .
. . Pace Project
Matrix not system related; evaluate Manager/ Kan
Spikes (MS) 1 set per data impact. Qualify data K%an 9
[ Matrix batch of 20 Sample Pace internally generated accordingly. Batch is 9
Spike samples or matrix limits accepted based on LCS . .
. First Project
Duplicates less performance. The MS/MSD
. Manager Neal
(MSD) may be reflective of the
. Cleghorn
parent sample matrix.
Confirm that the outliers are .
. Pace Project
not system related; evaluate
. Manager/ Kang
data impact. Reanalyze
Every . ) ; Khang
Pace internally generated samples to confirm outliers,
Surrogates | sample and limits may be performed at . .
QC First Project

dilutions to remove matrix
interferants. Qualify data
accordingly.

Manager Neal
Cleghorn
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TABLE 1

Laboratory Analytical Method, Sample Container, Preservation, and Holding Time Summary
Route 113 Release

Limestone Township, Kankakee County, Illinois

Antea Group Project No.
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TPH-DRO Soil USEPA 80158 4 0z. Glass (C?rj’_' ;?, ‘é) C 14 days
10 ml MeOH
TPH-GRO Soil USEPA 8015B 40 mL glass vial (coolto 4° C 14 days

+-2°C)




TABLE 2

Quality Control Samples

Route 113 Release

Limestone Township, Kankakee County, Illinois
Antea Group Project No.

Frequency/
Number of Media/ Method/SOP Acceptance Person
Parameter Samples Analyses Limits Corrective Action Responsible
Field Blank Sample container intact Revise sample labeling as Antea Group
(Trip Blank) 1/day Water and at correct temperature; needed; consult with QA Officer /
P labeling requirements USEPA Amy Wrigley
Field Sample container intact . Revise sample labeling as Antea Group
1 per 10 . and at correct temperature; . . -
Sample Water/Soll . . . needed; consult with QA Officer /
. samples blind duplicate on chain-of- :
Duplicates USEPA Amy Wrigley
custody
Confirm that the detections Pace Proiect
are due to the method blank )
. Manager/ Kang
1 for every and not system related; Khan
Method batch of 20 | Blank water or Nondetect below the reanalyze all associated 9
Blanks samples or solid matrix reporting limit samples that are not clean . .
First Project
less or 10x than the method
. . Manager Neal
blank detections. Qualify
! Cleghorn
data accordingly.
Laboratory Confirm that the outliers are .
Control . Pace Project
not system related; evaluate
Samples . . L Manager/ Kang
1 for every data impact — if LCS is high
(LCSY | hatch of 20 | Blank Pace internall d d sampl Khang
Laboratory atc Io ar;_dwater or ace |nter|r_1a ly generate éan samp ées are non-.
Control san?p es or solid matrix imits eteclt, no IIata impact; First Project
Sample ess reanalyze a assquated Manager Neal
. samples and qualify data
Duplicates accordinal Cleghorn
(LCSD) 9y-
Confirm that the outliers are .
. . Pace Project
Matrix not system related; evaluate Manager/ Kan
Spikes (MS) 1 set per data impact. Qualify data K%an 9
[ Matrix batch of 20 Sample Pace internally generated accordingly. Batch is 9
Spike samples or matrix limits accepted based on LCS Fi .
. irst Project
Duplicates less performance. The MS/MSD
. Manager Neal
(MSD) may be reflective of the
. Cleghorn
parent sample matrix.
Confirm that the outliers are .
. Pace Project
not system related; evaluate
. Manager/ Kang
data impact. Reanalyze
Every . ) ; Khang
Pace internally generated samples to confirm outliers,
Surrogates | sample and limits may be performed at . .
QC First Project

dilutions to remove matrix
interferants. Qualify data
accordingly.

Manager Neal
Cleghorn
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U.S. EPA, Region 5, RCRA

Chemical

Acenaphthene
Acenaphthylene

Acetone

Acetonitrile
Acetophenone
Acetylaminofluorene [2-]
Acrolein

Acrylonitrile

Aldrin

Allyl chloride
Aminobiphenyl [4-]
Aniline

Anthracene

Antimony (Total)
Aramite

Arsenic (Total)
Azobenzene [p-(dimethylamino)]
Barium (Total)

Benzene

Benzo[a]anthracene

Ecological Screening Levels

CAS No.

83-32-9

208-96-8

67-64-1

75-05-8

98-86-2

53-96-3

107-02-8

107-13-1

309-00-2

107-05-1

92-67-1

62-53-3

120-12-7

7440-36-0

140-57-8

7440-38-2

60-11-7

7440-39-3

71-43-2

56-55-3

Air Water
mg/m’ ug/l
38*
4.84 e+3°

959 1700**
17.1 12 e+3%*
535"

0.578 0.19*
0.797 66"
1.7 e-2»*

1.22

4.1

0.035"

80°

3.09¢

148"

1.65°

220%”

9.76 114

0.025%*

Page 1 of 13

S

Sediment

ug/kg
6.71"
5.87"
9.9
56
15.3
1.52 -3

1.2

57.2"

1.11e-3
9790"

318

142

108"

August 22, 2003
Soil"
ug/kg
6.82 et5
6.82 et5

2500"
1370%
3et5
596
5270
23.9%
3.32%
13.4
3.05
56.8"
1.48 e+6
142

1.66 e+5
5700

40

1040
255

5210



U.S. EPA, Region 5, RCRA

Chemical

Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[ghi]perylene
Benzo[k]fluoranthene
Benzyl alcohol

Beryllium (Total)

BHC [alpha-]

BHC [beta-]

BHC [delta-]

BHC [gamma-]
Bromodichloromethane
Bromoform

Bromophenyl phenyl ether [4-]
Butylamine [N-Nitrosodi-n-]
Butylbenzyl phthalate
Cadmium (Total)

Carbon disulfide

Carbon tetrachloride
Chlordane

Chlorethyl ether [bis(2-]

Ecological Screening Levels

CAS No.

50-32-8

205-99-2

191-24-2

207-8-9

100-51-6

7440-41-7

319-84-6

319-85-7

319-86-8

58-89-9

75-27-4

75-25-2

101-55-3

924-16-3

85-68-7

7440-43-9

75-15-0

56-23-5

57-74-9

111-44-4

Air
mg/m’

9.11

3.67

1.41

Page 2 of 13

Water
ug/l

0.014"
9.07°
7.64°
8.6™"

3.6%%7
12.4°
0.495°
667¢

0.026"

230%*
1.5"
23%”
0.15%&
15%~
240°
4.3 e-3'

19 e+3!

Sediment®

ug/kg
150"
1.04 e+4
170
240"

1.04*

6'
5t

7.15 et4
237"
492°
1550
1970*
990"
23.9*
1450
3.24%*

3520

August 22, 2003

Soil"
ug/kg

1520
5.98 et+4
1.19 e+5
1.48 e+5
6.58 et4

1060

99.4

3.98*

9940

5
540

1.59 e+4

267
239
2.22
94.1
2980
224"

237 et4”



U.S. EPA, Region 5, RCRA

Chemical

Chloro-1-methylethyl)ether [bis(2-]

Chloroaniline [p-]
Chlorobenzene
Chlorobenzilate
Chloroethane
Chloroform
Chloronaphthalene [2-]
Chlorophenol [2-]
Chlorophenyl phenyl ether [4-]
Chloroprene
Chromium™ (Total)
Chrysene

Cobalt (Total)

Copper (Total)

Cresol [4,6-dinitro-o-]
Cresol [m-]

Cresol [o-]

Cresol [p-chloro-m-]
Cresol [p-]

Cyanide

Ecological Screening Levels

CAS No.

108-60-1

106-47-8

108-90-7

510-15-6

75-0-3

67-66-3

91-58-7

95-57-8

7005-72-3

126-99-8

7440-47-3

218-1-9

7440-48-4

7440-50-8

534-52-1

108-39-4

95-48-7

59-50-7

106-44-5

57-12-5

Air
mg/m’

120

4.16 E-2

Page 3 of 13

Water

ug/l

1.58"%*
23"

62°

67¢
34.8¢
257

5.2°

S

Sediment

ug/kg
146
291
860
121
417

31.9

4.34 e+4"
166"
5.00 e+4'
3.16 e+4"
104
52.4
55.4
388
20.2

0.1'

August 22, 2003
Soil®
ug/kg
1.99 e+4

1100
1.31 et+4

5050

1190
12.2

243

29

4007
4730
140
5400
144
3490
4.04 et+4
7950
1.63 e+5

1330"



U.S. EPA, Region 5, RCRA

Chemical

DDD [4,4'-]

DDE [4,4'-]

DDT [4,4'-]

Di-n-butyl phthalate
Di-n-octyl phthalate

Diallate

Dibenzofuran
Dibenz[a,h]anthracene
Dibromo-3-chloropropane [1,2-]
Dibromochloromethane
Dibromoethane [1,2-]
Dichloro-2-butene [trans-1,4-]
Dichlorobenzene [m-]
Dichlorobenzene [o-]
Dichlorobenzene [p-]
Dichlorobenzidine [3,3'-]
Dichlorodifluoromethane
Dichloroethane [1,1-]
Dichloroethane [1,2-]

Dichloroethene [1,1-]

Ecological Screening Levels

CAS No.

72-54-8

72-55-9

50-29-3

84-74-2

117-84-0

2303-16-4

132-64-9

53-70-3

96-12-8

124-48-1

106-93-4

110-57-6

541-73-1

95-50-1

106-46-7

91-94-1

75-71-8

75-34-3

107-6-2

75-35-4

Air Water
mg/m’ ug/l
4.51 -9
1.1 e-5%*
9.7°
30"
407
032 e
176 -
4.03
273 38"
270 14"
275 9.4%*
4.5"*
1550
1240 47"
29.7 910"
0.303 65%*

Page 4 of 13

S

Sediment

ug/kg
4.88""
3.16"
4.16"
1114

4.06 et4

August 22, 2003

Soil"
ug/kg

758
596
3.5
150
7.09 e+5

452"

1.84 et+4
35.2
2050

1230

3.77 et+4
2960
546

646

3.95 et+4
2.01 et+4
2.12 et+4

8280



U.S. EPA, Region 5, RCRA

Chemical

Dichloroethylene [trans-1,2-]
Dichlorophenol [2,4-]
Dichlorophenol [2,6-]
Dichloropropane [1,2-]
Dichloropropene [cis-1,3-]

Dichloropropene [trans-1,3-]

Dieldrin

Diethyl O-2-pyrazinyl
phosphorothioate [O,0-]

Diethyl phthalate

Dimethoate

Dimethyl phthalate
Dimethylbenzidine [3,3'-]
Dimethylbenz[a]anthracene [7,12-]

Dimethylphenethylamine
[alpha,alpha-]

Dimethylphenol [2,4-]
Dinitrobenzene [m-]
Dinitrophenol [2,4-]
Dinitrotoluene [2,4-]

Dinitrotoluene [2,6-]

Ecological Screening Levels

CAS No.

156-60-5

120-83-2

87-65-0

78-87-5

10061-1-5

10061-2-6

60-57-1

297-97-2

84-66-2

60-51-5

131-11-3

119-93-7

57-97-6

122-9-8

105-67-9

99-65-0

51-28-5

121-14-2

606-20-2

Air Water
mg/m’ ug/l

29.1 970¢

11

70.6 360"
o —

R —

0.548°

100°
22¢
19*
44%*

81¢

Page 5 of 13

S

Sediment

ug/kg

654

304
8.61
6.21

14.4*

39.8

August 22, 2003

Soil"
ug/kg

784

8.75 et4
1170
3.27 et4
398

398

2.38

799

248 et4
218
7.34 e+5
104
1.63 et+4

300

10*
655
60.9
1280

32.8



U.S. EPA, Region 5, RCRA

Chemical

Dinoseb

Dioxane [1,4-]
Diphenylamine
Disulfoton

D [2,4-]
Endosulfan |
Endosulfan II
Endosulfan sulfate
Endrin

Endrin aldehyde
Ethyl methacrylate
Ethyl methane sulfonate
Ethylbenzene
Famphur
Fluoranthene
Fluorene
Heptachlor
Heptachlor epoxide
Hexachlorobenzene

Hexachlorobutadiene

Ecological Screening Levels

CAS No.

88-85-7

123-91-1

122-39-4

298-4-4

94-75-7

959-98-8

33213-65-9

1031-7-8

72-20-8

7421-93-4

97-63-2

62-50-0

100-41-4

52-85-7

206-44-0

86-73-7

76-44-8

1024-57-3

118-74-1

87-68-3

Air
mg/m’

367

356

304

Page 6 of 13

Water
ug/l

0.48*

22 et3*
412°
4.02 e-2°
220
0.056'
0.056'
2.22°
0.036"

0.15°

14>

1.9%*
19¢

3.8 -3
3.8 -3
3 e-4°

0.053**

S

Sediment

ug/kg

14.5

119
34.6

324
1273
3.26
1.94

34.6

423"
77.4"
0.6
247"
20'

26.5°

August 22, 2003

Soil"
ug/kg

21.8
2050"
1010
19.9
27.2
119
119
35.8
10.1
10.5

3et4

5160
49.7
1.22 e+5
1.22 e+5
5.98

152

199

39.8



U.S. EPA, Region 5, RCRA

Chemical

Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Hexanone [2-]

Indeno (1,2,3-cd) pyrene
Isobutyl alcohol

Isodrin

Isophorone

Isosafrole

Kepone

Lead (Total)

Mercury (Total)
Methacrylonitrile

Methane [bis(2-chloroethoxy)]
Methapyrilene
Methoxychlor

Methyl bromide

Methyl chloride

Methyl ethyl ketone

Ecological Screening Levels

CAS No.

77-47-4

67-72-1

70-30-4

1888-71-7

591-78-6

193-39-5

78-83-1

465-73-6

78-59-1

120-58-1

143-50-0

7439-92-1

7439-97-6

126-98-7

111-91-1

91-80-5

72-43-5

74-83-9

74-87-3

78-93-3

Air
mg/m’

105

32.8

3.38

26.5
2.63

642

Page 7 of 13

Water
ug/l

77°

0.132¢
117057

1.3 e-3*

0.019"

16*

2200

S

Sediment

ug/kg
901
584*

2.31 et+5

3.31
3.58 e+4"

174

August 22, 2003

Soil"
ug/kg

755
596

199

1.26 et+4
1.09 e+5
2.08 et+4"
3.32%
1.39 e+5
9940
32.7

53.7

1007

5T

302%
2780"
19.9
235"
1.04 e+4"

8.96 e+4"



U.S. EPA, Region 5, RCRA

Chemical

Methyl iodide

Methyl mercury

Methyl methacrylate
Methyl methanesulfanate
Methyl parathion
Methyl-2-pentanone [4-]
Methylcholanthrene [3-]
Methylene bromide
Methylene chloride
Methylnaphthalene [2-]
Naphthalene
Naphthoquinone [1,4-]
Naphthylamine [1-]
Naphthylamine [2-]
Nickel (Total)
Nitroaniline [m-]
Nitroaniline [0-]
Nitroaniline [p-]
Nitrobenzene

Nitrophenol [o-]

Ecological Screening Levels

CAS No. Air Water
mg/m’ ug/l

74-88-4 11.7
22967-92-6 2.46 e-3°
80-62-6 87.1 28008
66-27-3
298-0-0
108-10-1 45.9 170™*
56-49-5 8.91 e-2°
74-95-3 344
75-9-2 4780 940"
91-57-6 330°
91-20-3 80.1 13**
130-154 e
134-32-7
91-59-8
7440-2-0 28.90 k=
99-9-2
88-74-4
100-1-6
98-95-3 220"
88-75-5 e
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Sediment

ug/kg

25.1*
8.19 e+6
159*
20.2°

176"

August 22, 2003

Soil"
ug/kg

1230
1.58
9.84 e+5"
315%
0.292
4.43 et+5
77.9

6.5 et+4"
4050%
3240
99.4
1670
9340
3030
1.36 et+4
3160
7.41 et+4
2.19et+4
1310

1600



U.S. EPA, Region 5, RCRA

Chemical

Nitrophenol [p-]
Nitroquinoline-1-oxide [4-]
Nitrosodiethylamine [N-]
Nitrosodimethylamine [N-]
Nitrosodiphenylamine [N-]
Nitrosomethylethylamine [N-]
Nitrosomorpholine [N-]
Nitrosopiperidine [N-]
Nitrosopyrrolidine [N-]
Parathion
Pentachlorobenzene
Pentachloroethane
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin

Phenanthrene

Phenol

Phenylenediamine [p-]
Phorate

Phthalate [bis(2-ethylhexyl)]

Ecological Screening Levels

CAS No.

100-2-7

56-57-5

55-18-5

62-75-9

86-30-6

10595-95-6

59-89-2

100-75-4

930-55-2

56-38-2

608-93-5

76-1-7

82-68-8

87-86-5

62-44-2

85-1-8

108-95-2

106-50-3

298-02-2

117-81-7

Air
mg/m’ ug/l

Water

60*

768

0.013%¢
0.019%*

0.68 56.4¢

431 180¢

3.62¢

0.3%*
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Sediment®

ug/kg

13.3

0.861

182"

August 22, 2003

Soil"

ug/kg

5120

122

69.3"

0.0321%

545

1.66"

70.6"

6.65"

12.6"

0.34”

497

1.07 et4

7090

119

1.17 e+4

4.57 et4

1.2 et5

6160"

0.496

925



U.S. EPA, Region 5, RCRA

Chemical

Picoline [2-]

Polychlorinated biphenyls
Polychlorinated dibenzo-p-dioxins
Polychlorinated dibenzofurans
Pronamide

Propionitrile

Propylamine [N-nitrosodi-n-]
Pyrene

Pyridine

Safrole

Selenium (Total)

Silver (Total)

Silvex

Styrene

Sulfide

Tetrachlorobenzene [1,2,4,5-]

Ecological Screening Levels

CAS No.

109-6-8

1336-36-3

PCDD-S

51207-31-9

23950-58-5

107-12-0

621-64-7

129-0-0

110-86-1

94-59-7

7782-49-2

7440-22-4

93-72-1

100-42-5

18496-25-8

95-94-3

Tetrachlorodibenzo-p-dioxin [2,3,7,8-]1746-1-6

Tetrachloroethane [1,1,1,2-]
Tetrachloroethane [1,1,2,2-]

Tetrachloroethene

630-20-6

79-34-5

127-18-4

Air Water
mg/m’ ug/l
|V1) H—
1.2 e-4**
2.78 e-7°
1.87 e
0.38
13.7 23808
5
0.12%*
30%*
0.946 324
3z
3 e-9>*
25
353 380°
69 45
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August 22, 2003

Sediment’ Soil"

ug/kg ug/kg
----- 9900
59.8" 0.332
0.011 1.99 e-4
----- 0.0386
----- 13.6*
----- 49.8"
----- 544
195* 7.85 et+4
106 1030"
----- 404
27.6
500° 4040
675" 109*
254* 4690
3.58
12527 2020
1.2 e-4* 1.99 e-4
————— 2.25et5
850 127
990 9920



U.S. EPA, Region 5, RCRA

Chemical CAS No. Air
mg/m’

Tetrachlorophenol [2,3,4,6-] 58-90-2

Tetraethyl dithiopyrophosphate 3689-24-5

Thallium (Total) 7440-28-0

Tin (Total) 7440-31-5

Toluene 108-88-3 1040

Toluidine [5-nitro-o-] 99-55-8

Toluidine [o-] 95-53-4

Toxaphene 8001-35-2

Trichlorobenzene [1,2,4-] 120-82-1

Trichloroethane [1,1,1-] 71-55-6 4170

Trichloroethane [1,1,2-] 79-0-5 11.6

Trichloroethylene 79-1-6 1220

Trichlorofluoromethane 75-69-4 5150

Trichlorophenol [2,4,5-] 95-95-4

Trichlorophenol [2,4,6-] 88-6-2

Trichloropropane [1,2,3-] 96-18-4 3.32

Trichlorphenoxyacetic acid [2,4,5-] 93-76-5

Triethyl phosphorothioate [0,0,0-] 126-68-1

Trinitrobenzene [Sym-] 99-35-4

Vanadium (Total) 7440-62-2

Page 11 of 13

Ecological Screening Levels

Water
ug/l

1.2%*
13.9°
10*
180¢

253"

1.4 e-4>*
30
76

500"

47"

686*

58.2°

127

S

Sediment

ug/kg
1297

560

0.077*
5062*
213
518

112*

5.87 et4

189

August 22, 2003

Soil"
ug/kg

199

596
56.9
7620
5450
8730
2970"
119

1.11 et+4
298 et4
2.86 et4
1.24 et4
1.64 e+4
1.41 et4
9940
3360
596

818
376"

1590



U.S. EPA, Region 5, RCRA

Ecological Screening Levels

August 22, 2003

Chemical CAS No. Air Water Sediment® Soil"
mg/m’ ug/l ug/kg ug/kg
Vinyl acetate 108-5-4 359 248¢ 13 1.27 et+4¥
Vinyl chloride 75-1-4 0.221 930" 202 646
Xylenes (total) 1330-20-7 135 27%% 433” 1 e+4*
Zinc (Total) 7440-66-6 65.7"%* 1.21 et5" 6620"

* = Michigan water quality standards, Rule 57 water quality values, July 23,2003. Available at:
http://www.michigan.gov/deq/0,1607,7-135-3313 3686 3728-11383--,00.html. The water ESL data for
acenaphthene, BHC (gamma), cyanide and parathion are Michigan (final chronic value or FCV) Tier I
criteria. Likewise, water ESL data for dieldrin, dioxin, DDT, endrin, hexachlorobenzene,
hexachlorobutadiene, mercury, PCB’s and toxaphene represent wildlife values (see Notes at end of these
footnotes for dioxin, DDT, mercury and PCB’s). All ofthe remaining data are Tier Il values.

® = Water Ecological Screening Level (ESL) based on exposure to a mink (Mustela vison).

¢ = Indiana water quality standards, Title 327, Article 2, of the Indiana Administrative Code, Feb. 4, 2002.
Available at: http://www.ai.org/legislative/iac/t03270/a00020.pdf The water ESL for toxaphene is from
the Indiana chronic aquatic criterion for all waters outside of mixing zones (see Table 1 under Rule 1 of
327 IAC 2-1-6 Minimum Surface Water Quality Standards at the above Internet site). The remaining
water ESL data are either wildlife values (for dioxin, DDT, mercury and PCB’s) or Tier II values for the
Indiana Great Lakes Basin (see Great Lakes Basin Criteria and Values Table as developed under Rule
1.5 of 327 IAC Article 2 as referenced above).

4= Ohio water quality standards, Chapter 3745-1 of the Ohio Administrative Code, Dec. 30, 2002. Available at:
http://www.epa.state.oh.us/dsw/rules/3745-1.html The water ESL data for endrin and parathion are
Ohio aquatic life Tier I criteria from the Outside Mixing Zone Average (OMZA). Wildlife values are
available for dioxin, DDT, mercury and PCB’s. All of the remaining data are Ohio aquatic life Tier I
values from the OMZA. See Ohio summary tables for water quality criteria and values along with
reference on the development of Tier I criteria and Tier II values.

¢ = Water ESL based on exposure to a belted kingfisher (Ceryle alcyon).

"= Minnesota water quality standards, Rule 7052.0100, Subpart 2 (water ESL data for arsenic & benzene
represents aquatic life chronic standards and dioxin, DDT, mercury and PCB’s represents wildlife
values), April 13,2000. Rule 7050.0222, Subpart 2, Feb. 12, 2003. Available at:
http://www.revisor.leg.state.mn.us/arule/7050/0100.html and
http://www.revisor.leg.state.mn.us/arule/7052/0222.html

¢ =Region 5, RCRA Interim Criteria, based on Aquire database with acceptable review codes and endpoints
(life cycle). Must have eight or more acceptable studies (i.e., chronic and/or acute).

" = GLWQI Tier II value as presented in: Suter, G.W. II and Tsao, C.L. 1996. Toxicological benchmarks for screening
potential contaminants of concern for effects on aquatic biota, 1996 Revision. ES/ER/TM-96/R2. Available at:
http://www.esd.oml.gov/programs/ecorisk/ecorsk.html
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U.S. EPA, Region 5, RCRA Ecological Screening Levels August 22, 2003

'=U.S. EPA 2001 Update of Ambient Water Quality Criteria for Cadmium (EPA 822-R-01-001).

7=1U.S. EPA National Recommended Water Quality Criteria: 2002 (EPA 822-R-02-047)

¥ = For hardness-dependent metals (beryllium, cadmium, chromium®, copper, lead, nickel and zinc), freshwater
chronic criteria are based on soft water with a total hardness of 50 mg/L as CaCO,. Soft water is
common within Region 5 and this water ESL may be recalculated when site specific water hardness is
less than 50 mg/L.

'=U.S. EPA Ambient Water Quality for Chloroalkyl Ethers (EPA 440/5-80-030). No definitive data available
concerning chronic toxicity. The water ESL is based on no adverse effects for a chronic toxicity
embryo-larval test of the fathead minnow.

™ =U.S. EPA Ambient Water Quality for Nitrophenols (EPA 440/5-80-063). The acute value of 230 ug/l was
adjusted with an uncertainty factor of ten for 2,4-dinitrophenol and 4,6-dinitro-o-cresol since no chronic
criteria are available.

" = Wisconsin Surface Water Quality Criteria and Secondary Values for Toxic Substances, NR 105.07(1)(b),
Sept.1, 1997. Available at: http://www.legis.state.wi.us/rsb/code/nr/nr100.html

° = Illinois water quality standards, Title 35, Part 302.208, Dec. 20, 2002. Available at:
http://www.ipcb.state.il.us/SLR/IPCBandIEPA EnvironmentalRegulations-Title35.asp

P =The criterion for pentachlorophenol is pH dependent and is based on a pH of 6.5.

4=U.S. EPA Ambient Water Quality for Phthalate Esters (EPA 440/5-80-067). A chronic value of 3 ug/L that
resulted in significant reproductive impairment was adjusted with an uncertainity factor of ten.

"= Environment Canada. September 1994. Interim Sediment Quality Assessment Values. Ecosystem
Conservation Directorate. Evaluation and Interpretation Branch.

* = Unless noted otherwise, all Sediment ESLs were derived using equilibrium partitioning (EqP) equation and
the corresponding water ESL. Note: Sediment ESL = K . x Water ESL x 0.01.

"= Ontario Ministry of the Environment. August 1993. Guidelines for the Protection and Management of
Aquatic Sediment Quality in Ontario.

* = Consensus based threshold effect concentrations (TEC) as presented in MacDonald et. al. 2000.
Development and evaluation of consensus-based sediment quality guidelines for freshwater ecosystems.
Arch Environ Contam Toxicol 39:20-31 (see Table 2). The TEC for mercury had a high incidence of
toxicity and was not used. These values do not consider bioaccumulation nor biomagnification.

V= Unless noted otherwise, all Soil ESLs are based on exposure to a masked shrew (Sorex cinerus).

¥ = Soil ESL is based on exposure to a meadow vole (Microtus pennsylvanicus).

* = Soil ESL is based on exposure to a plant.

Y= Soil ESL is based on exposure to soil invertebrates (e.g., earthworms).

?=New ESL data is lower than the previous table.

Notes: New ESL data are displayed in bold font and a dashed line (e.g., ----- ) is used to show when data was
deleted from the previous table (i.e., supporting data was inadequate). All six states in EPA Region 5
have the same water ESL’s for dioxin, DDT, mercury and PCB’s which are based on a wildlife value. A
summary report will be created on the development of soil benchmarks including equations, criteria and
references. Likewise, a report will be prepared on the development of water benchmarks that are based
on mink and belted kingfisher exposure.
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Table 1

Petroleum Cleanup Objectives for Soil (TACO Tier I) and Sediment (Tier 11I) in mg/kg (ppm)

(Updated 6/10/10)
Surface Soil Soil Component of GW
(residential)* Ingestion™
Chemical Ingestion | Inhalation Class 1 Class 11
# GW GW

Benzene 12 0.8 0.03 0.17
Toluene 16,000 42 12 29
Ethylbenzene 7,800 58 13 19
Xylenes 16,000 5.6 150 150
Acenaphthene 4,700 c 570 2,900
Anthracene 23,000 C 12,000 59,000
Benzo(a)anthracene + 0.9 C 2 8
Benzo(b)fluoranthene + 0.9 C 5 25
Benzo(k)fluoranthene 9 c 49 250
Benzo(a)pyrene + 0.09 C 8 82
Chrysene 88 C 160 800
Dibenzo(a,h)anthracene + 0.09 C 2 7.6
Fluoranthene 3,100 c 4,300 21,000
Fluorene 3,100 c 560 2,800
Indeno(1,2,3-c,d)pyrene + 0.9 C 14 69
Naphthalene 1,600 1.8 12 18
Pyrene 2,300 C 4,200 21,000
Methyl tertiary-butyl ether 780 140 0.32 0.32
Chloride — — 200%** 200%*
Sulfate — — 400%** 400%**

*  Must also meet soil attenuation capacity (TPH<6000 mg/kg in top meter of TPH<2000 mg/kg below one meter 35 IAC

742.215)

+ As an alternative, statewide background values when greater may be substituted for health-based cleanup objectives for

soil only

# When lower, the construction worker objective is used (35 IAC 742 Appendix B, Table A, Notation x)
**  TCLP or SPLP test results may be used

C = No toxicity criteria available for the route of exposure

ND = not determined because of insufficient toxicity data

Ilinois Soil Background Values for Select

(PNAs)

Chemical Name

City of Chicago - 1

Metro Areas -2

Non-Metro Areas - 3

Indeno(1,2,3-c,d)pyrene

Benzo(a)anthracene 1.1 1.8 -
Benzo(b)fluoranthene 1.5 2.0 -
Benzo(a)pyrene 1.3 2.1 0.98
Dibenzo(a,h)anthracene 0.20 042 0.15
- 1.6 -

a

of at least 10,000

o —

Within the corporate limits of the city of Chicago
Counties within Metropolitan Statistical Areas (See TACO 742. Appendix A, Table G)

3 Counties outside of Metropolitan Statistical Areas

PNAs = Polynuclear Aromatic Hydrocarbons

TACO = Tiered Approach to Corrective Action Objectives

mg/kg = miligrams per kilogram

ppm = parts per million

Can only be used for areas of population densities of at least 1000 people per square mile and a minimum population




Table 2

Petroleum Cleanup Objectives for Groundwater and Surface Water in mg/L

(Updated 9/15/09)

Groundwater Remediation

Water Quality Standards/Criteria

Chemical Name Class 1 Class 11 Chronic Aquatic Life Human Health
Benzene 0.005 0.025 0.86 0.31
Toluene 1.0 2.5 0.60 ND

Ethylbenzene 0.7 1.0 0.014 ND
Xylenes (total) 10.0 10.0 0.360 ND
Acenaphthene 0.42 2.1 0.062 ND
Anthracene 2.1 10.5 0.00053 35.0
Benzo(a)anthracene 0.00013 0.00065 ND 0.00016
Benzo(b)fluoranthene 0.00018 0.0009 ND 0.00016
Benzo(k)fluoranthene 0.00017 0.00085 ND 0.0016
Benzo(a)pyrene 0.0002 0.002 ND 0.000016
Chrysene 0.0015 0.0075 ND 0.016
Dibenzo(a, h)anthracene 0.0003 0.0015 ND 0.000016
Fluoranthene 0.28 1.4 0.0018 0.12
Fluorene 0.28 1.4 0.016 4.5
Indeno(1,2,3-¢,d)pyrene 0.00043 0.00215 ND 0.00016
Naphthalene 0.14 0.22 0.068 ND
Pyrene 0.21 1.05 ND 35
Methyl tertiary-butyl ether 0.07 0.07 6.7 ND
Chloride 200 200 500 (250 if near a public water supply)
Sulfate 400 400 Site Specific

ND standard or criterion not available

Groundwater standards from 35 IAC 620, Objectives from 35 IAC 742 Appendix B Table E.
Surface Water standards from 35 TAC 302, Criteria from IEPA internal document.

mg/l = miligrams per liter
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MIniIRAE 2000

Portable Handheld VOC Monitor

The rugged MiniRAE 2000 is the smallest
pumped handheld volatile organic com-
pound (VOC) monitor on the market. Its
Photoionization Detector’s (PID) extended
range of 0 to 10,000 ppm makes it an
ideal instrument for applications from
environmental site surveying to HazMat/
Homeland Security.

AutoRAE
Compatible

%
&I Wireless

verl2_04.07

Key Features

« Proven PID technology The patented sensor
provides a 3-second response up to 10,000
ppm and sets a new standard for resistance
to moisture and dirt.

* Wireless communication enabled and
certified

« Self-cleaning lamp and sensor The patented
self-cleaning lamp and sensor minimize the
need for maintenance and calibration.

* The MiniRAE 2000 lamp and sensor
can be taken apart in seconds for easy
maintenance without tools!

* Measure more chemicals than with any
other PID. With over 100 Correction Factors
built into the MiniRAE 2000 memory and the
largest printed list of Correction Factors in the
world (300+), RAE Systems offers the ability to
accurately measure more ionizable chemicals
than any other PID. When a gas is selected
from the MiniRAE 2000’s library, the alarm
points are automatically loaded into the meter.

« User friendly screens make it easy to use for
simple applications and flexible enough for
sophisticated operations.

* Drop-in battery When work schedules require
putting in more than the 10 hours supplied by
the standard NiMH battery, the drop-in alkaline
pack supplied with every MiniRAE 2000 lets
you finish the job.

* Rugged Rubber Boot The standard rubber
boot helps assure that the MiniRAE 2000 sur-
vives the bumps and knocks of tough field use.

« Strong, built-in sample pump draws up to
100 feet (30 m) horizontally or vertically.

« Tough, flexible inlet probe
 Large keys operable with 3 layers of gloves.
« Easy-to-read display with backlight.

 Stores up to 267 hours of data at one-
minute intervals for downloading to PC.

 3-year 10.6 eV lamp warranty

Applications

HazMat/Homeland Security
« Initial PPE (personal protective
equipment) assessment

* Leak detection

« Safety perimeter establishment
and maintenance

« Spill delineation

» Decontamination

» Remediation

Industrial Hygiene/Safety

* Confined Space Entry (CSE)

* Indoor Air Quality (IAQ)

» Worker exposure studies
Environmental

* Soil and water headspace analysis
* Leaking underground storage tanks
* Perimeter fenceline monitoring

* Fugitive emissions (EPA Method 21)
« Vapor recovery breakthrough

* Landfill monitoring

www.raesystems.com

1ISO 9001 WM
CERTIFIED

ATEX C&@SS)US C€

0

SYSTEMS



Specifications*

Detector Specifications

MInIRAE 2000

Default Sensor Settings**

Size 8.2"Lx3.0"Wx2.0"H (21.8 x 7.62 x 5.0 cm)

Weight 20 oz with battery pack (553 g) w/o rubber boot

Sensor Photoionization sensor with standard 10.6 eV or optional
9.8 eVor11.7 eV UV lamp

Battery * Rechargeable, external, field-replaceable Nickel-Metal-

Hydride (NiMH) battery pack
« Alkaline battery holder (for 4 AA batteries)

Operating Period

10 hours continuous operation

Display Large LCD, backlight activated manually, by alarms or
by darkness
Keypad 1 operation and 2 programming keys

Direct Readout

*VOCs as ppm by volume

* High and low values

* STEL and TWA (in hygiene mode)
« Battery and shut down voltage

Alarms

90 dB buzzer and flashing red LED to indicate exceeded
preset limits:

« High: 3 beeps and flashes per second

» Low: 2 beeps and flashes per second

* STEL and TWA: 1 beep and flash per second

« Alarms automatic reset or latching with manual override
« Optional plug-in pen size vibration alarm

« User adjustable alarm limits

Calibration

Two-point field calibration of zero and standard reference
gas. Calibration memory of 8 calibration gases, alarm limits,
span values and calibration date

Datalogging

267 hours (at one-minute intervals) with date/time.
Header information includes monitor serial number, user ID,
site ID, date and time

Sam

pling Pump - Internal, integrated flow rate of 400 cc/min

* Sample from 100' (30 m) horizontally or vertically

Low

Flow Alarm  Auto shut-off pump at low flow condition

Communication

Download data and upload instrument set-up from PC
through RS-232 link to serial port.

Wireless communication enabled and certified
(requires RAELink2 and ProRAE Remote to use)

Temperature 14° F to 104° F (-10° C to 40° C)
Humidity 0% to 95% relative humidity (non-condensing)
EM/RFI Highly resistant to EMI /RFI.
Compliant with EMC Directive 89/336/EEC
IP-rating IP-55: protected against dust, protected against low-pressure

jets of water from all directions

Hazardous Area

*US and Canada: UL and cUL, Classified for use in Class |,

Approval Division 1, Groups A, B, C and D hazardous locations

* Europe: ATEX Il IG EEx ia lIC T4
Attachment Durable bright yellow rubber boot w/belt clip & wrist strap
Warranty Lifetime on non-consumable components (per RAE Systems

Standard Warranty), 3 years for 10.6.V PID lamp, 1 year for
pump and battery

* Specifications are subject to change
** performance based on isobutylene calibration

ver12_04.07

RAE Systems Inc. USA/Canada 1-877-723-2878

3775 North First Street Europe/Russia +45 8652 5155

San Jose, CA 95134 USA Middle East/Australia 971 50 429 1385

raesales@raesystems.com China 8610 58858788
Asia +852 2669 0828

www.raesystems.com

Gas Monitor

(ppm)

VOCs 0t0 99.9 ppm 0.1 ppm <3sec
100 to 10,000 ppm 1 ppm <3sec

MiniRAE 2000 and Accessories

Monitor only includes:

* RAE Systems UV lamp: 10.6 eV, 9.8 eV or 11.7 eV
as specified

» ProRAE Suite software package for Windows® 98,
NT, 2000 and XP

« Computer interface cable

* 5-inch Flex-1-Probe

« External filter

* Rubber boot with belt clip

« Alkaline battery adapter

* Tool kit

 Lamp cleaning kit

* Nickel-Metal-Hydride (NiMH) battery

* 120/230 V AC/DC wall adapter (if specified)
 Operation and maintenance manual

Monitor with accessories kit adds:

« Hard transport case with pre-cut foam padding
* 5 porous metal filters and O-rings

« Organic vapor zeroing adapter

* Gas outlet port and tubing

Optional calibration kit adds:
« 10 ppm isobutylene calibration gas, 34L
« Calibration regulator and flow controller

Optional Guaranteed Cost of Ownership Program:
* 4-year repair and replacement guarantee
» Annual maintenance service

DISTRIBUTED BY:

0
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MiniRAE 2000

Portable VOC Monitor
PGM-7600

OPERATION AND MAINTENANCE

MANUAL

(Document No.: 011-4001-000)
Revision E, May 2005

CERTIFIED

S Y S TEMS




ATTENTION!

For European Applications

. CE 0575 @11 1G/2G

DEMKO 03 ATEX 0204759X

Eex ia IIC T4

. Recharge batteries only in non-hazardous locations.

. Do not connect external cable to serial interface jack in

hazardous locations.

. Use RAE Systems Adapter P/N 500-0072 for connection
to communication port and charging jack only in a non-
hazardous area.
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/A WARNING A

- Do NOT proceed before reading -

This manual must be carefully read by all individuals who
have or will have the responsibility for using, maintaining,
or servicing this product.

The product will perform as designed only if it is used,
maintained, and serviced in accordance with the manufacturer's
instructions.

CAUTION!!

To reduce the risk of electric shock, turn off power before
removing the monitor cover. Disconnect the battery before
removing sensor module for service. Never operate the
monitor while the cover is removed. Remove monitor cover
and sensor module only in an area known to be non-
hazardous.

The model PGM-7600 equipment is classified as to intrinsic
safety for use in class I, division 1, groups A, B, C, D, or
non-hazardous locations only.
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Special Notes
_1-

When the MiniRAE 2000 Monitor is taken out from the
transport case and turned on for the first time, there may be
some residual organic or inorganic vapor trapped inside the
detector chamber. The initial PID sensor reading may
indicate a few ppm. Enter an area known to be free of any
organic vapor and turn on the monitor. After running for
several minutes, the residual vapor in the detector chamber
will be cleared and the reading should return to zero.

e

The battery of the MiniRAE 2000 monitor will discharge
slowly even if it is turned off. If the monitor has not be<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>